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(57) ABSTRACT 

Improved hard surface cleaning compositions having an 
acidic pH provide good removal of soap scum stains, and 
further feature low levels of irritability to the user. The 
compositions comprise 

0.1-10% by weight of an acid sequestrant constituent; 
0.1-10% by weight of a mixture of hydrophobic and 

hydrophilic solvents; 
1-8% by weight of a surfactant and/or hydrotrope con- 
stituent; 

0-20% by weight of one or more optional constituents; 

the balance to 100% by weight, water 

wherein the aqueous hard surface cleaning composition 
exhibits a pll of 7.0 or less, especially a pH of 5.0 and 
less. Although acidic, the improved hard surface clean- 
ing compositions feature low irritability to the eyes and 
skin of consumers. The compositions also provide 
disinfecting effects. Processes for the production of the 
said compositions, as well as methods for their use are 
also described. 
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GERMICIDAL, ACIDIC HARD SURFACE 
CLEANING COMPOSITIONS 

This application claims priority from provisional from 
Great Britain Application 9521829.3 filed Oct. 25, 1995 and 
Great Britain Application 9612645.3 filed Jun, 17, 1996. 

The present invention relates to improvements in clean- 
ing compositions. More particularly the present invention is 
directed to improved cleaning compositions which find 
particular use in hard surface cleaning applications. 

Cleaning compositions are commercially important 
products and enjoy a wide field of utility in assisting in the 
removal of dirt and grime from surfaces, especially those 
characterized as useful with "hard surfaces". Hard surfaces 
are those which are frequently encountered in lavatories 
such as lavatory fixtures such as toilets, shower staUs, 
bathtubs, bidets, sinks, etc., as well as countertops, waUs, 
floors, etc. In such lavatory environment various forms of 
undesirable residues are known to form including hard water 
stains as well as "soap scum stains". Hard water stains are 
mineral stains caused by the deposition of salts, such as 
calcium or magnesium salts, frequently present in hard 
water; soap scum stains are residues of fatty acid soaps such 
as soaps which are based on alkaline salt of low fatty acids, 
which fatty acids are known to precipitate in hard water due 
to the presence of metal salts therein leaving an undesirable 
residue upon such surfaces. Various formulations in com- 
positions of cleaning agents have been produced and are 
known to the art which cleaning agents are generally suited 
for one type of stain but not necessarily for both classes of 
stains. For example, it is known to the art that highly acidic 
cleaning agents comprising strong acids, such as hydrochlo- 
ric acids, are useful in the removal of hard water stains. 
However, the presence of strong acids is known to be an 
irritant to the skin and further offers the potential of toxi- 
cological danger. Other classes of cleaning compositions 
and formulations are known to be useful upon soap scum 
stains, however, generally such compositions comprise an 
organic and/or inorganic acid, one or more synthetic deter- 
gents from commonly recognized classes such as those 
described in U.S. Pat. No. 5,061^93; U.S. Pat. No. 5,008, 
030; U.S. Pat. No. 4,759,867; U.S. Pat. No. 5,192,460; U.S. 
Pat. No. 5,039,441. Generally, the compositions described in 
these patents are claimed to be effective in the removal of 
soap scum stains from such hard surfaces and may find 
further limited use in other classes of stains. However, the 
formulations of most of the compositions within the afore- 
mentioned patents generally have relatively high amounts of 
acids (organic and/or inorganic) which raises toxicological 
concerns, and further none of the above patents provide any 
disinfecting properties. 

Compositions are known to the art which do provide 
disinfection and sanitization through the use of certain 
classes of anionic surfactants coupled with an acidic com- 
ponent such as that described in U.S. Pat. No. 5,143,720. 
However, the compositions in this U.S. patent would not be 
expected nor are believed to provide any significant cleaning 
benefit and thus would not be particularly effective in the 
removal of residues, particularly hard water stains and soap 
scum stains. 

Thus, it is among the objects of the invention to provide 
improved cleaning compositions which are effective in 
providing a disinfecting effect and facilitate in the removal 
of soap scum stains and hard water stains, especially from 
hard surfaces. 

It is a further object of the invention to provide improved 
cleaning compositions which provide the benefits of low 
toxicity, and hard water stain removal and soap scum stain 
removal. 
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It is a still further object of the invention to provide 
improved cleaning compositions which are particularly 
effective in hard water stain removal and soap scum stain 
removal, and which further features minimal irritability to 
the eyes, skin or mucocus tissues of a consumer 

It is yet a further object of the invention to provide a 
readily pourable and readily pump able cleaning composition 
which features the benefits described above. 

It is a further object of the invention to provide a process 
10 for the improvement of the simultaneous cleaning and 
sanitization of hard surfaces, which process comprises the 
step of: providing a cleaning composition as outlined above, 
and applying an effective amount to a hard surface requiring 
such treatment. 

J 5 These and other objects of the invention shall be more 
apparent from a reading of the specification and of the 
claims attached. 

BRIEF DESCRIPTION OF DRAWINGS 

20 FIG. 1 Provides a graphical depiction of visual cleaning 
evaluation results of table 4. 
FIG. 2 — Illustrates the cleaning efiBcacy resuhs of table 5. 
According to the invention, there are provided aqueous 
hard surface cleaning composition which comprises the 
25 following necessary constituents: 



Constituent (A) acid scquestrant; 

Constituent (B) mixture of hydrophobic and hydrophilic solvents; 
Constituent (C) surfactant and/or hydrotrope. 



The compositions of the invention may also include one 
or more further optional constituents such as known art 
35 additives. By way of non-limiting example, such constitu- 
ents include: further surfactants, particularly surfactants 
which are useful for the removal of greasy soils, foaming 
agents and foam stabilizers, coloring agents, including dyes 
and pigment compositions, fragrances (whether natural or 
4Q synthetically produced), fragrance adjuvants and/or fra- 
grance solubilizers, viscosity modifying agents including 
thickeners or gelling agents, pH adjusting agents, pH 
buffers, antioxidants, water softening agents, further solu- 
bilizing agents which might be useful in the solubilization of 
45 one or more of the constituents in water, preservative 
compositions, as well as other known art additives not 
particularly elucidated here. Such constituents as described 
above include known art compositions, including those 
described in McCutcheon's Detergents and Emulsifiers, 
5Q North American Edition, 1991; Kirk-Othmer, Encyclopedia 
of Chemical Technology, 3rd Ed., Vol. 22, pp. 346-387, the 
contents of which are herein incorporated by reference. 

The compositions according to the invention are prefer- 
ably acidic in character, exhibiting a pH of less than 7.0 
55 Most desirably, the pH of the inventive compositions are in 
the range of from about 5.0 to about 1.0 and still more 
desirably exhibits a pH in the range of about 4.0 to about 1.0 
and most desirably exhibits a pH in the range of about 3.0 
to about 1.0 and less. 
60 In accordance with a further aspect of the invention, there 
is also provided an improved method for the cleaning of 
siurfaces, particularly those surfaces known to the art as hard 
surfaces which includes the step of applying a stain releasing 
effective amount of a composition as taught herein to such 
65 a stained surface. 

In a further aspect of the invention, there is also provided 
improved process for cleaning and disinfecting surfaces 
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especially hard surfaces which includes the step of applying 
to the surface a stain releasing and disinfecting effective 
amount of a composition as taught herein to such a stained 
surface. 

Constituent A The constituents which comprise Constituent S 
A, namely the acid sequestrant according to the invention 
may be any acid which is found to be effective in the 
removal of hard water stains from hard surfaces, particularly 
lavatory surfaces as denoted above. Exemplary useful acids 
include: citric acid, cresyhc acid, dodecylbenzene sulfonic lo 
acid, phosphoric acid, salicylic acid, sorbic acid, sulfamic 
acid, acetic acid, benzoic acid, boric acid, capric acid, 
caproic acid, cyanuric acid, dihydroacetic acid, dimcthyl- 
sulfamic acid, propionic acid, polyacrylic acid, 2-ethyl- 
hexanoic acid, formic acid, fumaric acid, 1-glutamic acid, 15 
isopropyl sulfamic acid, naphthenic acid, oxalic acid, phos- 
phorus acid, valeric acid, benzene sulfonic acid, xylene 
sulfonic acid, as well as any acid listed as a registered 
pesticide active ingredient with the United States Environ- 
mental Protection Agency. Further useful acids include: 20 
sulfonic acids, maleic acid, acetic acid, adipic acid, lactic 
acid, butyric acid, gluconic acid, malic acid, tartaric acid, as 
well as glycolic acid. Desirably glycolic acid and citric acid 
are used as they are effective and in plentiful supply. The 
acids which comprise Constituent A may be used singly or 25 
in conjunction with one another, as combinations of two or 
more acids are, of course, possible and the selection of the 
acids may be, in part, based upon their determined adequacy 
upon hard water stains. 

The acid scquestrants according to Constituent A provide 30 
several functional attributes to the compositions according 
to the invention. First, they provide free acidity within the 
cleaning composition which free acid reacts with the fatty 
acid metal salts which are comprised within soap scum 
stains releasing the metal ions and freeing the fatty acid. 3S 
Such an action facilitates the removal of these undesired 
stains from hard surfaces. A second functional attribute of 
these components is that they provide sequestration of the 
resulting free metal ions which are released from the soap 
scum stains. Further, in the case where the constituents of 40 
Constituent A are selected to include one or more acids 
which feature disinfecting properties, they concomitantly 
provide requisite anti-microbial activity necessary to disin- 
fect the cleaned surface. 

Preferably Constituent A comprises citric acid with at 45 
least one further acid described above, as it has been 
observed by the inventor that citric acid provides good 
disinfecting action in the compositions of the invention but 
in certain formulations may be insuflEciently acidic in order 
to effectively remove certain stains, llie addition of at least so 
one further acid provides additional cleaning effect which 
was not observed in certain formulations with citric acid 
alone. 

The acid scquestrants of Constituent A are desirably 
present in the formulations in ranges of from 0.1 to 10% by 55 
weight, preferably from 1.0 to 8.0% by weight and more 
preferably from 4.0 to 6.0% by weight, based on the total 
weight of a composition formed in accordance with the 
present inventive teaching. In preferred embodiments 
however, citric acid comprises at least 0.1% by weight of the 60 
total weight of the acids of Constituent A, more preferably 
citric acid comprises at least 25% by weight, and most 
preferably citric acid comprises at least 50% by weight of 
the acids of Constituent A. 

Constituent B The constituents comprising Constituent B, 65 
namely, a mixture of hydrophobic and hydrophilic solvents, 
are directed to providing the functional benefit of assisting 
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in the dissolution of the fatty acids from a surface being 
cleaned with the inventive compositions. Such fatty acids 
presently in the soap scum residues are solubilized and/or 
rendered at least partially miscible in water due to the 
presence of Constituent B, which feature facilitates the 
removal of the stain from the surface. A further functional 
attribute of constituents of Constituent B is that the hydro- 
phobic and/or hydrophilic solvents are useful in penetrating 
the stain and act as a carrier for the further constituents of the 
invention, especially the constituents comprising Constitu- 
ent A thus bringing them through the layer of the stain to the 
surface upon which the stain is present, and thereby aiding 
in the effective dissolution of said stain and its removal. 

With regards to the hydrophobic solvent constituent of 
Constituent B, the hydrophobic solvent should be a solvent 
which demonstrates solubilization of the aliphatic portions 
of the fatty acids comprised within the soap scum stains. 
Such a requirement is effective in aiding the dissolution of 
the slain and the penetration of the component through the 
stain and to the interfacial boundary layer with the surface. 
By way of non-limiting example, useful hydrophobic sol- 
vents which find use in the present inventive compositions 
include: mineral spirits, tripropylene glycol n-butyl ether, 
propylene glycol phenyl ether, dipropylene glycol n -propyl 
ether, ethylene glycol phenyl ether, and particularly propy- 
lene glycol n-butyl ether, dipropylene glycol n-butyl ether. 
Other hydrophobic solvents exhibiting the characteristics 
denoted above and known to the art may also be utilized. 
The hydrophobic solvent may be one such solvent, or a 
mixture of two or more hydrophobic solvents. 

The hydrophilic solvent of Constituent B may be any 
hydrophilic solvent which is useful in solubilizing or 
improving the miscibility of the hydrophobic solvent in 
water. It is to be understood that where the hydrophobic 
solvent of Constituent B acts to dissolve the soap fatty acids, 
the hydrophilic solvent acts to solubilize the hydrophobic 
solvent in water, and thereby provides effective solubility 
with the aqueous phase thus facilitating the removal of the 
hydrophobic solvent and dissolved soap fatty acids from the 
surface being cleaned. 

With reference to the hydrophilic solvent, by way of 
non-limiting example, useful hydrophilic solvents include 
certain alcohols, glycols, acetates, ether acetates and glycol 
ethers including propylene glycol methyl ether, dipropylene 
glycol methyl ether, tripropylene glycol methyl ether, pro- 
pylene glycol n-propyl ether, ethylene glycol n-butyl ether, 
diethylene glycol n-butyl ether, diethylene glycol methyl 
ether, propylene glycol, ethylene glycol, isopropanol, 
ethanol, methanol, diethylene glycol monoethyl ether 
acetate and particularly advantageously ethylene glycol 
monobutyl ether acetate. Others not particularly elucidated 
here, but which exhibit the functional characteristics 
described herein may also be used, and of course, two or 
more hydrophilic solvents may be used as a mixmrc. 

T^e hydrophobic solvent desirably exhibits a solubility in 
water of between 0.0 ml/100 ml and 20.0 ml/100 ml and 
further should comprise between 50 to 99% of the total 
weight of Constituent B within the compositions according 
to the invention. More preferably, the hydrophobic solvent 
should comprise between 60-95%, most preferably between 
80-90% of the total weight of Constituent B of the compo- 
sitions according to the invention. 

The hydrophilic solvents comprising Constituent B of this 
invention should exhibit good solubility in water, i.e., 
approaching or demonstrating "infinite solubility" and 
should preferably be comprised within the compositions that 
are in a weight percentage of between 1-50%, preferably 
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1-40%, still more preferably between 5-30%, and most 
preferably between 10-20% based on the total weight of 
Constituent B within the compositions according to the 
invention. 

With regard to the effective amounts of Constituent B, 5 
Constituent B is desirably present between about 0.1-10% 
by weight based on the total cleaning composition weight, 
preferably between about 2.0-8.0% by weight, and more 
preferably 3.0-6.0% by weight. 

Constituent C The constituents comprising Constituent C lo 
according to the invention provide several functional fea- 
tures thereto. One functional feature of Constituent C is 
surfactant qualities, i.e., the reduction of the interfacial 
tension between the soil and the compositions of the inven- 
tion which facilitates the wetting of the stain and facilitating is 
the transport of the constituents of the cleaning composition 
throughout the stain and to the interfacial surface between 
the stain and the surface; such action provides effective 
distribution of the cleaning composition within the stain 
itself. A second functional featiu-e provided by Constituent C 20 
of the invention is the hydrotropic functionality. Such a 
hydrotropic functionality facilitates the solubilization of 
greater amounts of fatty acids of the stain, thus enhancing 
the ability of the cleaning composition and the removal of 
such stains. 25 

Exemplary constituents which may be used in Constituent 
C of the instant include, but are not limited to: alkyl phenoxy 
benzene disulfonates, linear alkyl benzene sulfonates and 
alkylnaphtalene sulfonates and salts thereof. Such compo- 
sitions are known to the art, and arc presently commercially 30 
available as anionic surface active agents, also referred to as 
anionic surfactants. These include but are not limited to: 
alkali metal sahs, ammonium salts, amine salts, aminoalco- 
hol salts or the magnesium salts of one or more of the 
following compounds: alkyl sulfates, alkyl ether sulfates, 35 
alkylamidoether sulfates, alkylaryl polyether sulfates, 
monoglyceride sulfates, alkylsulfonates, alkylamide 
sulfonates, alkylarylsulfonates, olefinsulfonates, paraflBn 
sulfonates, alkyl sulfosuccinates, alkyl ether 
sulfosuccinates, alkylamide sulfosuccinates, alkyl 40 
sulfosuccinamate, alkyl sulfoacetates, alkyl phosphates, 
alkyl ether phosphates, acyl sarcosinates, acyl isethionates, 
and N-acyl taurates. Generally, the alkyl or acyl radical in 
these various compounds comprise a carbon chain contain- 
ing 12 to 20 carbon atoms. 45 

Exemplary alkyl phenoxy benzene disulfonates include 
metal salts and organic salts of alkylphenoxy benzene 
disulfonates, such as sodium dodecyl diphenyloxide 
disulfonate, sodium hexyl diphenyloxide disulfonate, 
sodium n-decyl diphenyloxide disulfonate, as well as so 
sodium n-hexadecyl diphenyloxide disulfonate. Other metal 
counterions or organic counterions may be substituted in the 
place of the sodium noted in the recited alkyl phenoxy 
benzene disulfonates noted above, as well as mixtures of two 
or more alkyl phenoxy benzene disulfonates. 55 

Exemplary linear alkyl benzene sulfonates include metal 
salts and organic salts of linear alkyl benzene sulfonates, 
such as sodium dodecylbenzene sulfonate, sodium nonyl- 
benzene sulfonate, isopropylamine salts of linear alkyl ben- 
zene sulfonic acid, triethanolamine dodecylbenzene 60 
sulfonate, diethanolamine dodecylbenzene sulfonate, potas- 
sium dodecylbenzene sulfonate, sodium tridecylbenzene 
sulfonate, as well as mixtures of sodium dodecylbenzene- 
sulfonate with sodium toluene sulfonate, sodium cumene 
sulfonate and/or with sodium xylene sulfonate. Other metal 65 
counterions or organic counterions may be substituted in the 
place of the counterions noted in the recited linear alkyl 
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benzene sulfonates noted above, as well as mixtures of two 
or more Unear alkyl benzene sulfonates. 

Exemplary alkylnaphthalcne sulfonates include metal 
salts and organic salts of alkylnapthalene sulfonates such as 
sodium diisopropylnaphthalene sulfonate, butylnaphthalene 
sodium sulfonate, nonylnaphthalcne sodium sulfonate, 
sodium dibutylnaphthalene sulfonate, sodium dimethyl- 
naphthalene sulfonate and sodium dimethylnaphthalene sul- 
fonate. Other metal counterions or organic counterions may 
be substituted in the place of the counterions noted in the 
recited alkylnaphthalene sulfonates noted above, as well as 
mixtures of two or more alkylnaphthalene sulfonates. 

Further useful as constituents used in Constituent C 
include sodium xylene sulfonate, sodium cumene sulfonate, 
and naphthalene sulfonates. 

Most desirably, the constituents used in Constituent C for 
use in the present invention should be selected in order to 
possess both surfactant and hydrotropic properties. 

It should be appreciated that Constituent C may be one or 
more constituents, i.e., a single constituent which exhibit 
satisfactory surfactant and hydrotropic properties, or two or 
more individual constituents where one or more constituents 
exhibits satisfactory surfactant properties, but insufficient or 
unsatisfactory hydrotropic properties, and where other or 
others exhibit satisfactory hydrotropic properties or insufiB- 
cienl or unsatisfactory surfactant properties. Thus, single 
constituent and multiple constituent combinations of Con- 
stituent C are contemplated within the scope of this inven- 
tion. 

With regard to the effective amounts of Constituent C, 
Constituent C is desirably present between about 1.0-8.0% 
by weight based on the total cleaning composition weight, 
preferably between about 2.0-6.0% by weight, and more 
preferably 2.0-4.0% by weight. 

As is noted above, the compositions according to the 
invention are aqueous in nature. Water is added to Constitu- 
ents A, B and C in order to provide 100% by weight of the 
composition. Tht water may be tap water, but is preferably 
distilled and is most preferably deionized water. If the water 
is tap water, it is preferably substantially free of any unde- 
sirable impurities such as organics or inorganics, especially 
minerals salts which are present in hard water which may 
thus interfere with the operation of Constituents A, B, C, as 
well as any other optional components of the aqueous 
compositions according to the invention. 

The compositions according to the invention may com- 
prise one or more of the following optional components, the 
total weight of such optional constituents not exceeding 
about 20% by weight of the total weight of the composition, 
more preferably not exceeding about 10% by weight and is 
most preferably less than 10% by weight based on the total 
weight of the composition according to the invention. 

Non-ionic surfactants of the conventionally known and 
used variety in this class of cleaning agents may be added in 
effective amounts, i.e., amounts which are .shown to be 
effective in the cleaning compositions in facilitating the 
removal of greasy soils. Such greasy soils arc to be differ- 
entiated from the hard water stains and the soap scum stains 
described earlier in this specification. However, it is also to 
be appreciated that the non-ionic surfactants of this optional 
constituent may be also at least partially effective in the 
solubilization and removal of soap scum stains. Exemplary 
further nonionic surfactants include known nonionic surfac- 
tants which generally consist of a hydrophobic moiety, such 
as C8-C20 primary or secondary, branched or straight chain 
monoalcohols, Cq-C^q mono- or dialkyphenols, C^-C^ 
fatty acid amides, and a hydrophilic moiety which consists 
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of alkylene oxide units. These nonionic surfactants are for 
instance alkoxylalion products of the above hydrophobic 
moieties, containing from 2 to 30 moles of alkylene oxide. 
As alkylene oxides ethylene-, propylene- and butylene 
oxides and mixtures thereof are used. 5 

Typical examples of such nonionic surfactants are C9-C_i_i 
primary, straight-chain alcohols condensed with 5-9 moles 
of ethylene oxide, C^j-Cis primary straight-chain alcohols 
condensed with from 6-12 moles of ethylene oxide, or with 
7-9 moles of a mixture of ethylene oxide and propylene lO 
oxide, Cii-Ci5 secondary alcohols condensed with from 
3-15 moles of ethylene oxide, and C^q-C^^ fatty acid 
diethanolamidcs, and tertiary amine oxides such as higher 
alkyl di(lower alkyl or lower substituted alkyl)amine oxides. 
Such nonionic surfactants are known to the art, and are more 15 
particularly described in McCutcheon's Detergents and 
Emulsifiers, noted above. 

Foaming agents, and foam stabilizing agents may be 
provided. As is known to the art, it is frequently commer- 
cially desirable to the compositions according to the inven- 
tion. Such may be e.specially desirable where the composi- 
tion is packaged in a pressurized device, i.e., an aerosol 
canister or in a hand-held pumpable container (such as a 
hand held trigger spraying vessel), so that upon the appli- 
cation of the composition to the stain a foaming action is 
observed by the consumer/end user. When dispensed onto a 
surface, known foaming agents may be used including the 
following exemplary compositions: alkyl sulfates, alkyl 
sulfonates, amine oxides, as well as alkanolamides, as well 
as others known to the art. 

Further optional, but desirable constituent include 
fragrances, natural or synthetically produced. Such fra- 
grances may be added in any conventional manner, admix- 
ing to a composition or blending with other constituents 
used to form a composition, in amounts which are found to 
be useful to enhance or impart the desired scent character- 
istic to the composition, and/or to cleaning compositions 
formed therefrom. 

In compositions which include a fragrance, it is frequently 
desirable to include a fragrance solubilizer which assists in 
the dispersion, solution or mixing of the fragrance coastitu- 
ent in an aqueous base. These include known art compounds, 
including condensates of 2 to 30 moles of ethylene oxide 
with sorbitan mono- and tri-Cio-C2o alkanoic acid esters 
having a HLB of 8 to are also known as nonionic surfactants. 
Further examples of such suitable surfactants include water 
soluble nonionic surfactants of which many are commer- 
cially known and by way of non-limiting example include 
the primary aliphatic alcohol ethoxylates, secondary ali- 
phatic alcohol ethoxylates, alkylphenol ethoxylates and 
ethylene-oxide-propylene oxide condensates on primary 
alkanols, and condensates of ethylene oxide with sorbitan 
fatty acid esters. This fragrance solubilizer component is 
added in minor amounts, particularly amount which are 
found effective in aiding in the solubilization of the fra- 
grance component, but not in any significantly greater 
proportion, such that it would be considered as a detergent 
constituent. Such minor amounts recited herein are generally 
up to about 0.5% by weight of the total composition but is 
more generally an amount of about 0.1% by weight and less, 
and preferably is present in amounts of about 0.05% by 
weight and less. 

Further optional, but advantageously included constitu- 
ents are one or more coloring agents which find use in 
modifying the appearance of the compositions and enhance 
their appearance from the perspective of a consumer or other 
end user. Known coloring agents, may be incorporated in the 
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compositions in any effective amount to improve or impart 
to compositions a desired appearance or color. Such a 
coloring agent or coloring agents may be added in a con- 
ventional fashion, i.e., admixing to a composition or blend- 
ing with other constituents used to form a composition. 

ilic use of one or more pH adjusting agents, including 
agents known to the art such a minor amounts of mineral 
acids, basic compositions, and organic acids may be used. 
An exemplary composition includes citric acid, such as is 
available in an anhydrous salt form of an alkali metal citric 
acid. The addition of an effective amount such a pH adjust- 
ing agent is useful in establishing a targeted pH range for 
compositions according to the invention. 

The addition of an effective amount of a pH buffering 
composition so to maintain the pH of the inventive compo- 
sitions may also be added. While the composition of the 
invention generally does not require a pH buffering 
composition, the use of such a pH buffering composition 
may provide the benefit of hard water ion sequestration, 
20 should the inventive composition be diluted with further 
water by the consumer or other end user. Any pH buffering 
compound or pH buffer composition which is compatible 
with the aqueous compositions taught herein may be used, 
and many of these are well known to the art. Examples of 
25 such useful pH buffer compounds and/or pH buffering 
systems or compositions the alkali metal phosphates, 
polyphospates, pyrophosphates, triphosphates, 
tetraphosphates, silicates, metasilicates, polysilicates, 
carbonates, hydroxides, and mixtures of the same. Certain 
30 salts, such as the alkaline earth phosphates, carbonates, 
hydroxides, can also function as buffers. It may also be 
suitable to use buffers such materials as aluminosilicates 
(zeolites), borates, aluminates and certain organic materials 
such as gluconates, succinates, maleates, and their alkali 
35 metal salts. Such buffers keep the pH ranges of the compo- 
sitions of the present invention within acceptable limits. 
Others, not particularly elucidated here may also be used. 
Preferably, citric acid, such as is available in an anhydrous 
salt form of an alkali metal citric acid is added as it is readily 
40 commercially available, and effective. ITie addition of such 
a buffering agent Ls desirable in certain cases wherein long 
term, i.e., prolonged storage, is to be anticipated for a 
composition, as well as insuring the safe handling of said 
aqueous composition. 
45 Preservatives may also be added in minor amounts in the 
formulations according to the invention which preservative 
compositions do not include a disinfectant component. 
Known art compositions may be used. Examples of .such 
preservatives compounds include those which are presently 
50 commercially available under the tradenames Kathon® 
CG/ICP (Rohm & Haas, Philadelphia Pa.), Suttocide® A 
(Sutton Labs, Chatham N.J.) as well as Midtect® TFP (Tri-K 
Co., Emerson, N.J.). Such preservative compositions are 
generally added in only minor amounts, i.e., amounts of 
55 about 0.5% by weight of the total composition, more gen- 
erally an amount of about 0,1% by weight and less, and 
preferably is present in amounts of about 0.05% by weight 
and less. 

Thickening and/or gelling agents may be added to the 
60 hard surface cleaning compositions according to the present 
invention in order to modify the viscous and/or thixatropic 
properties thereof. For example, in certain applications it is 
contemplated that it may be desirable to provide a more 
viscous, viz., higher viscosities than that of water, whether 
65 for esthetic or functional rea.sons. For example, the addition 
of a suitable amount of a gelling agent may be desired not 
only for aesthetic reasons but also to limit the spreading of 



6/24/2007, EAST Version: 2.1.0.14 



us 6,221 

9 

the composition as it is applied to a surface. This function is 
desirable in providing a means lo apply the composition 
over a limited area, such as direcdy onto a stain, without 
applying an excess onto the surrounding area of a surface. 
This function also aids in the surface retention time on 5 
non-horizontal surface, ensuring that the cleaning composi- 
tion is in contact with a stained surface without flowing ofi: 
too rapidly. Similarly, thixatropic properties may also be 
desired under certain circumstances. In order to provide such 
functional features to the composition, known thickening lo 
and gelling agents including, but not limited to, cellulose 
compounds, xanthan gums, polymers and/or clays may be 
added. 

The benefits of the compositions described in this speci- 
fication include particularly: disinfection, good removal of 15 
hard water stains, good removal of soap scum stains, rela- 
tively low toxicity, as well as ease in handling of the 
composition due to its readily pourable or pumpable char- 
acteristic. Further, when one or more of the optional con- 
stituents is added, i.e., fragrance, foaming agents, coloring 20 
agents, the esthetic and consumer appeal of the product is 
favorably improved. 

Notwithstanding that the pH of preferred embodiments of 
compositions according to the present invention are less than 
3.0, it has been surprisingly been found that these formula- 
lions do not appear to be particularly irritating to the eyes, 
skin or mucocus tissues of a consumer. Such is a surprising 
effect as the presence of the acids in the formulation which 
are beneficial in the removal of hard water stains, as well as 
the relatively low pH of the formulation would be expected 
to be a severe irritant to the eyes, skin or mucocus tissues of 
a consumer. 

The compositions according to the invention are useful in 
the cleaning and/or disinfecting of surfaces, especially hard 
surfaces, having deposited soil thereon. In such a process, 
cleaning and disinfecting of such surfaces comprises the step 
of applying a stain releasing and disinfecting effective 
amount of a composition as taught herein to such a stained 
surface. Afterwards, the compositions are optionally but 
desirably wiped, scrubbed or otherwise physically contacted 
with the hard surface, and further optionally, may be sub- 
sequently rinsed from such a cleaned and disinfected hard 
surface. 

The hard surface cleaner composition provided according 
to the invention can be desirably provided as a ready to use 
product in a manually operated spray dispensing container. 
Such a typical container is generally made of synthetic 
polymer plastic material such as polyethylene, 
polypropylene, polyvinyl chloride or the like and includes 
spray nozzle, a dip tube and associated pump dispensing 
parts and is thus ideally suited for use in a consumer "spray 
and wipe" application. In such an application, the consumer 
generally applies an effective amount of the cleaning com- 
position using the pump and within a few moments 
thereafter, wipes off the treated area with a rag, towel, or 
sponge, usually a disposable paper towel or sponge. In 
certain applications, however, especially where undesirable 
stain deposits are heavy, the cleaning composition according 
to the invention may be left on the stained area until it has 
effectively loosened the stain deposits after which it may 
then be wiped off, rinsed oft', or otherwise removed. For 
particularly heavy deposits of such undesired stains, mul- 
tiple applications may also be used. 

In a yet a further embodiment, the compositions accord- 
ing to the invention may be formulated so that it may be 
useful in conjunction with a "aerosol" type product wherein 
it is discharged from a pressurized aerosol container. If the 
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inventive compositions are used in an aerosol type product, 
it is preferred that corrosion resistant aerosol containers such 
as coated or lined aerosol containers be used. Such are 
preferred as they are known to be resistant to the effects of 
acidic formulations. Known art propellanls such as hquid 
propel lants as well as propellants of the non-liquid form, i.e., 
pressurized gases, including carbon dioxide, air, nitrogen, 
hydrocarbons as well as others may be used. Also, while 
satisfactory for use, fluorocarbons may be used as a propel - 
lant but for environmental and regulatory reasons their use 
is preferably avoided. In such an embodiment, the cleaning 
composition is dispensed by activating the release nozzle of 
said aerosol type container onto the stain and/or stain area, 
and in accordance with a manner as above-described a stain 
is treated and removed. 

Whereas the present invention is intended to be used in 
the types of liquid forms described, nothing in this specifi- 
cation shall be understood as to Umit the use of the com- 
position according to the invention with a further amount of 
water to form a cleaning solution therefrom. In such a 
proposed diluted cleaning solution, the greater the propor- 
tion of water added to form said cleaning dilution, the 
greater may be the reduction of the rate and/or efficacy of the 
thus formed cleaning solution in the cleaning of a hard 
surface, as well as a reduction in disinfectant eflScacy. 
Accordingly, longer residence times upon the stain to effect 
their loosening and/or the usage of greater amounts may be 
necessitated. Conversely, nothing in the specification shall 
be also understood to limit the forming of a "super- 
concentrated" cleaning composition based upon the compo- 
sition described above. Such a super-concentrated compo- 
sition is essentially the same as the compositions described 
above except in that they include a lesser amount of water. 

While the cleaning compositions are most beneficial for 
use in their form, i.e., their form as described above, they 
may also be diluted to form a cleaning composition there- 
from. Such cleaning compositions may be easily prepared 
by diluting measured amounts of the compositions in further 
amounts of water by the consumer or other end user in 
certain weight ratios of composition: water, and optionally, 
agitating the same to ensure even distribution of the com- 
position in the water. The aqueous compositions according 
to the invention may be used without ^rther dilution, but 
may also be used with a further aqueous dilution, i.e., in 
composition: water concentrations of 1:0, to extremely dilute 
dilutions such as 1:10,000. When subjected to fiirther aque- 
ous dilution, such a dilution is preferably a weight or volume 
ratio proportion of from 1:10-1:100. The actual dilution 
selected is in part determinable by the degree and amount of 
dirt and grime to be removed from a surface(s), the amount 
of mechanical force imparted to remove the same, as well as 
the observed efficacy of a particular dilution. Generally 
better results and faster removal is to be expected at lower 
relative dilutions of the composition and the water. 

Other conventional optional additives, although not par- 
ticularly elucidated above may also be included in the 
present inventive compositions. 

The following examples below illustrate exemplary for- 
mulations of the composition according to the instant inven- 
tion. It is to be understood that these examples are presented 
by means of illustration only and that further useful formu- 
lations fall within the scope of this invention and the claims 
may be readily produced by one skilled in the art and not 
deviate from the scope and spirit of the invention. 

lliroughout this specification and in the accompanying 
claims, weight percents of any constituent are to be under- 
stood as the weight percent of the active portion of the 
referenced constituent, unless otherwise indicated. 
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EXAMPLE FORMULATIONS 
Preparation of Example Formulations: 

Exemplary formulations illustrating certain preferred 
embodiments of the inventive compositions and described in 
more detail in Table 1 below were formulated generally in 
accordance witb the following protocol. 

Into a suitably sized vessel, a measured amount of water 
was provided after which the constituents were added in the 
following sequence: thickening agent, surfactants, solvents, 
acid and lastly the coloring and fragrance constituents. All of 
the constituents were supplied at room temperature, and 
mixing of the constituents was achieved by the use of a 
mechanical stirrer with a small diameter propeller at the end 
of its rotating shaft. Muring, which generally lasted from 5 
minutes to 120 minutes was maintained until the particular 
exemplary formulation appeared to be homogeneous. The 
exemplary compositions were readily pourable, and retained 
well mixed characteristics (i.e., stable mixtures) upon stand- 
ing for extend periods, even in excess of 120 days. 

It is to be noted that the constituents might be added in any 
order, but it is preferred that water be the initial constituent 
provided to a mixing vessel or apparatus as it is the major 
constituent and addition of the further constituents thereto is 
convenient. 

The exact compositions of the example formulations are 
listed on Table 1, below. 
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By way of comparison, several comparative formulations 
were produced as well. These formulations were produced in 
the same manner as the example formulations of Table I, and 
they are described in more detail on Table 2, following: 

5 

TABLE 2 



Comparative Formulations 



10 



15 



Constituent 


Comp. 1 


Comp. 2 


Comp. 3 


Poly-Tergent ® SL-62 


1.00 


1.00 


1.00 


Rhodapon ® IjCP (30%) 


3.00 


3.00 


3.00 


Ninol ® 11-CM 








Stepanate ® SCS 








Polylergent 2AJ (45%) 


3.00 


3.00 




Petro LBA 








Dowanol ® PnB 


3.90 




3.90 


Dowanol ® E*iiP 


0.90 




0.90 


Butyl Cellosolve ® Acetate 








fragrance 


0.20 


0.20 


0.20 


citric acid 




2.50 


2.50 


lactic acid (88%) 








glycolic Acid (70%) 




3.57 


3.57 


tartaric Acid 








deionized water 


88.00 


86.73 


84.93 



The individual constituents which were used to produce the 
25 formulations according to Tables 1 and 2 are described in 
more detail in Table 3, below. 



TABLE 1 



Example Formulations 



Constituent 


Ex.1 


Ex.2 Ex.3 Ex.4 Ex.5 


Ex.6 


Ex.7 


Ex.8 


Ex.9 


Ex.10 


Poly-Tcrgcnt ® SL-62 


1.00 


1.00 


1.00 


1.00 


' 1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


Rhodapon ® LCP 


4.17 


4.17 


4.17 


4.17 


4.17 


4.17 


4.17 


3.00 


4.17 


4.17 


Ninol ® 11-CM 


0.20 


0.20 


0.20 


0.20 


0.20 


0.20 


0.20 




0.20 


0.20 


Stepanate ® SCS 




6.67 






6.67 












Poly-Tcrgent ® 2A1 






3.00 






3.00 


3.00 


3.00 


3.00 




Petro LBA 


3.00 






3.00 












3.00 


Dowanol ® DPnB 


4.00 


4.00 


4.00 


4.00 


4.00 


4.00 


4.00 




4.00 


4.00 


Dowanol ® PnP 


2.00 


2.00 








2.00 




0.90 


2.00 


2.00 


Dowanol ® PnB 






















Butyl Celiosolve ® Acetate 






2.00 


2.00 


2.00 




2.00 








citric add 


2.50 


2.50 


2.50 


2.50 


2.50 


2.50 


2.50 


2.50 


2.50 


2.50 


lactic acid 










2.84 


2.84 


2.84 








glycolic acid 




3.57 




3.57 








3.57 


3.57 


3.57 


fragrance 






















Kelzan®T 






















tartaric acid 


2.50 




2.50 
















deionized water 


80.63 


75.89 80.63 79.56 76.62 


80.29 


80.29 


81.93 


79.56 


79.56 


Constituent 


Ex.11 


Ex.12 


Ex.13 


Ex.14 


Ex.15 Ex.16 Ex.17 Ex.18 Ex.19 Ex.20 Ex.21 


Poly-Tergent ® SL-62 


1.00 


1.00 


1.00 


1.00 


1.00 1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


Rhodapon ® IXTP 


4.17 


4.17 


4.17 


3.00 


.1.00 4.17 


4.17 


4.17 


3.00 


3.00 


4.17 


Ninol ® 11-CM 


0.20 


0.20 


0.20 




— 0.20 


0.20 


0.20 








Stepanate ® SCS 


6.67 


6.67 










6.67 








Poly-Tergent 2A1 








3.00 


3.00 3.00 






3.00 


3.00 


3.00 


Petro LBA 






3.00 






3.00 










Dowanol ® DPnB 


4.00 


4.00 


4.00 


3.90 








4.50 


4.00 




Dowanol ® PnP 


2.00 






0.90 


0.90 — 








1.00 




Dowanol ® PnB 










3.90 2.50 


2.50 


2.50 






4.00 


Butyl Cellosolve ® 




2.00 


2.00 




— 2.50 


2.50 


2.50 


0.50 




1.00 


Acetate 






















citric add 


2.50 


2.50 


2.50 


2.50 


2.50 2.50 


2.50 


2.50 


2.50 


2.50 


2.50 


lactic acid 












2.84 


2.84 








glycolic acid 




3.57 




3.57 


3.57 3.57 








3.57 




fragrance 








0.20 


0.20 0.20 


0.20 


0.20 








Kclzan ® T 










0.60 — 






1.00 


0.75 


0.60 


tartaric acid 


2.50 




2.50 










2.50 




2.50 


deionized water 


76.96 


75.89 


80.63 


81.93 


81.33 80.36 81.09 77.42 82.00 81.18 81.23 
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TABLE 3 



Constituent Listing 



Polytergent ® SL-62 

Rhodapon ® LCP 
Ninol ® 11-CM 
Stepanate ® SCS 
Poly-Tergenl ® 2A1 

Petro LBA 

Dowanol ® DPnB 

Dowanol ® PnP 

Downaol ® PnB 

Butyl CeUosolve Acetate 

citric acid 
lactic acid 

glycoltc acid 

fragrance 

Kelzan ® T 

tartaric acid 
de ionized water 



described to be a nonionic alkoxylated linear alcohol 
surfactant, approx. 8 moles ethoxy per molecule (Olin 
Chem. Co., Stamford CT) 

sodium lauryl sulfate (30% actives) (Rhone-Poulenc, 
Princeton NJ) 

cocoamide DEA as a foam stabilizer constituent (Stepan 
Chem. Co., Chicago IL) 

sodium cumene sulfonate (45% actives) as an anionic, 
hydrolropc 

sodium dodecyl diphenyloxide disulfonate (45% actives) 
as an anionic surfactant/hydrotiope (Olin Chem. Co.» 
Stamford CT) 

alkyl naphthalene sulfonate as anionic 

surfactant/hydrotrope (Witco Corp., New York, NY) 

dipropylene glycol n-propyl ether as hydrophobic solvent, 

(Dow Chemical Co., Midland MI) 

propylene glycol n-propyl ether as hydrophilic solvent 

(Dow Chemical Co., Midland MI) 

propylene glycol n-butyl ether as hydrophobic solvent 

(Dow Chemical Co., Midland MI) 

ethylene glycol monobutyl ether acetate as hydrophilic 

solvent (Union Carbide Corp., Danbury CT) 

citric acid» anhydrous USP grade as acid sequestrant 

lactic acid, USP grade, (88% actives) heat stable as acid 

seq uestrant 

hydroxyacetic acid as acid sequestrant (70% actives) 
(DuPont Specialty Chemicals, Wilmington DE) 
commercially available fragrance (International Flavors 
and Fragrances Co., I^terbora NJ) 
xanthan gum (Kcico Co., San Diego, CA) 
USP grade, as acid sequestrant 
deionized water 



14 



Evaluation of Cleaning Efficacy: 35 

Various formulations amongst those listed above were 
evaluated for their cleaning efiScacy on tile surfaces utilizing 
the following protocols. 
Visual Evaluation of Cleaning Efficacy: 

Various formulations amongst those listed above were ^ 
evaluated for their cleaning efficacy by visual inspection by 
a group of twenty panelists who were asked to observe and 
rate soil removal on tile surfaces in accordance with the 
following general protocol. 

"Standard soiled tiles" were prepared for use in the tests. 
First, a lest soil composition was prepared which was 
comprised of the following constituents: 3.90% by weight of 
a stearic acid based bar soap, 0.35% by weight of a 
moderate-cleaning shampoo containing alkyl ethoxysulfates 
and not containing conditiom'ng or treatment additives, 
0.06% by weight of ball or black bandy clay, 0.15% by 50 
weight of artificial sebum; and 95.54% by weight of deion- 
ized water with 2:1 calcium:magnesium, added to give 
20,000 ppra total hardness as CaCOg. The test soil compo- 
sition was prepared by first shaving the bar soap into a 
suitable container, followed by adding the remaining con- 55 
stituents in the following order: shampoo; clay; sebum and 
then water. The test soil composition was stirred with 
three-blade propeller mixer and heated to 45-50'' C. and mix 
until a smooth, lump-free suspension was achieved. There- 
after the suspension was filtered through a fiuchner funnel 60 
fitted with Whatman #1 filter paper or equivalent, and then 
the filtrate was resuspended in clean, deionized water, using 
the same amount of water used to make the test soil 
composition, and in the same manner, filtered again, llie 
filtrate cake was then removed from the filler paper, and the 65 
cake dried overnight at 45** C. After drying, the filtrate cake 
was pulverized and stored in a dry closed container. 



Next, square, 4.5 inch standard black ceramic tiles as the 
testing substrate were prepared in accordance with the 
following steps. The ceramic tiles were fust cleaned with a 
commercial light duty liquid dishwashing product; contact 
with the porous back of the tile was avoided where possible. 
Next, the tiles were completely rinsed with clean water, and 
then dried overnight in a 45" C. oven with the face of each 
tile facing the oven shelf; tiles were placed on paper towels 
to avoid scratching. 

Following the preparation of the test soil composition and 
the testing substrate, test soiled surface samples were pre- 
pared. The test soil composition was reconstituted by com- 
bining 4.5% by weight of the test soil composition, 9.00% 
by weight of hard water as described above, 0.77% by 
weight of hydrochloric acid (O.IN) and 85.73 of acetone in 
a in a suitable beaker. Next, these constituents were homog- 
enized and formed into a suspension by mixing until color 
turned from white to gray, which occurred in about 20-30 
minutes, during the mixing process, the beaker was covered 
as much as possible to avoid excessive solvent, viz., acetone, 
loss. Subsequently, an appropriate amount of the thus recon- 
stituted test soil composition was loaded into an artist's 
airbrush set to operate at an air pressure of 40 psi. 

'llie reconstituted test soil composition was applied to the 
surface of the cleaned and dried tiles prepared as noted 
above which tiles were placed into rows and columns in 
preparation for the soil application by visually spraying a 
uniform amount of soil onto the tiles. Approximately 
0.10-0.26 grams of soil was applied per tile. The tiles were 
then allowed to air dry for a period of 30 minutes, after 
which each tile was placed on a laboratory hotplate heated 
to approximately 320® C. until the soil began to visually melt 
and before the soil began to coalesce into large droplets. 
Each of the heated tiles was then removed and allowed to 
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cool for approximately 30 minutes. Each of the treated tile 
surfaces felt sticky to the touch. 

Next, a cleaning simulation was performed by the use of 
a Gardner Washability Apparatus at a standard pressure and 
sponge stroke settings, to determine or quantify the cleaning 5 
efficiency of the formulations. First, and for each new 
formulation, the sponge was well rinsed with water, then 
squeezed until all but 17.5+0.5 g of water remained. Next, 
approximately twelve pumps (approx. 1 gram) of a tested 
product was sprayed onto the soiled area of one tile, after 
which the product was allowed to stand 30 seconds on the 
soil surface of the tile, after which the Gamer Apparatus was 
energized to permit the sponge to pass the tile twelve times 
on one side of the tile, equivalent to six scrub cyclings of the 
Apparatus, 'rhc tested tile was removed, rinsed with tap 
water and allowed to dry. 

This preparation of standard soiled tiles and cleaning 
protocol was performed not only for each of the Example 
formulations, but also for a like number of Comparative 
formulations which was a commercially available hard 
surface cleaner composition sold under the trade name 
"Comet® Bathroom Cleaner" which was used directly from 
the trigger spray container as a foam in accordance with 
label directions. 

IVenty individuals acted as testing panelists to rate the 
level of cleaning on a percentage basis (0% to 100% clean) 
by comparing the cleaned areas of the Example formulations 
and those areas cleaned by the Comparative formulations as 
.well as the soiledAincleaned area of the same time. Each of 
the panelists rated all of the tiles, and in no case were the 
panelists allowed to discriminate greater than ten percent 
(i.e.: 10, 20, 30 . . . 100%). The reports determined by the 
panelists were averaged for each of the evaluated tiles, and 
the mean reported values for each tile are summarized on 
Table 4 — Visual Cleaning Evaluation, below. 



20 



25 



30 



TABLE 4 




Visual aeanmg Evaltrntion 




Example 


Comparative Formulation 


Formulation 


Formulation pA'aluation Result 


Evaluation Result 


Ex.1 


44 


36 


Ex. 2 


49 


45 


Ex. 4 


46 


41 


Ex. 5 


53 


29 


Ex. 6 


48 


34 


Ex. 7 


73 


51 


Ex.9 


55 


39 


Ex. 11 


53 


47 


Ex. 12 


46 


39 



As the results of Table 4 indicate, as well as is shown on 
FIG. 1, the various formulations generally were determined 
to be at least comparable in their cleaning efiScacy when 
compared to the known commercial formulation, and in 
certain cases was found to provide a significant improve- 
ment in the cleaning eflEicacy over that of the prior art 
commercial cleaning formulation. 
Cleaning Evaluation 

Cleaning efiEcacy was measured for the formulation 
according to Example 8 described in more detail on Table 1 
as well as for the three Comparative Examples described on 
Table 2, above. Evaluation was performed utilizing a Gard- 
ner Washability Apparatus, using a standard soil tiles pre- 
pared in accordance with the protocol described above at a 
standard pressure and sponge stroke settings in order to 
determine or quantify the cleaning eflBciency of the formu- 
lations. ITiese formulations were used "as is" and were not 



45 



50 



55 



60 



further diluted to form a cleaning composition therefrom. In 
determining the cleaning efficiency of each of the 
formulations, reflectance values were determined using a 
Gardner Micro-Tri -Gloss Meter which tested each tile at 
least five times the mean reflectance value being reported 
below on Table 5. Testing was performed for each of the 
following: a clean unsoiled tile, a soiled tile, and a soiled tile 
following Gardner Washability Apparatus scrubbing. Such 
reflectance values were then employed to calculate % clean- 
ing efficiency according to the following formula: 



% Cleaning Ef6ciency= x 100% 

Lo- Ls 



wherein: 

Lt=% reflectance average after scrubbing solid tile; 
Us«% reflectance average before cleaning soiled tile; 

reflectance average original tile before soiling. 
Cleaning efficiency results are shown in Table 
5 — Cleaning Efficacy, following. 

TABLE 5 





Cleaning EtEcacv 


Composition 


% Cleaning Efficiency 


Example 8 


63.1 


Comp. 1 


2.1 


Comp. 2 


29.8 


Comp. 3 


19.J 



As shown, the measurement of the cleaning effectiveness 
of the test samples involved the ability of the cleaning 
composition to remove the test soil from the test substrate. 
This was expressed by % Cleaning Efficiency. As numerical 
values for a % Cleaning Efficiency increase, higher cleaning 
effectiveness is achieved for the cleaning composition 
tested. As the results show, the inventive composition 
showed an excellent cleaning property. 

As a review of the formulations of Ex, 8 are contrasted 
with those of Comp.l, Comp.2 and Comp.3 it is seen that 
Comp.l fails to include the acid sequestrants according to 
Constituent A, Corap.2 fails to include according to Con- 
stituent B, and Comp.3 fails to include Constituent C 
according to the present invention. As may be seen from the 
results indicated on Table 5, and as may be further seen from 
FIG. 2, the compositions according to the invention which 
include Constituents A, B and C as defined by the present 
inventors provide a synergistic cleaning effect which is not 
otherwise provided. This effect may be more clearly seen 
from FIG. 2 which shows that surprisingly improved clean- 
ing efficacy is provided by the inventive compositions. 
Evaluation of Ocular Irritation: 

The ocular irritation characteristics of formulations 
according to the invention were evaluated using the known 
Draize Eye test protocol. Evaluation was performed on a 
formulation according to Example 8 of Table 1 above; the 
pH of this formulation was determined to be 2.0. 

As known to those skilled in the art, the Draize Eye Test 
measures eye irritation for the grading of severity of ocular 
lesions, measuring three dimensions: scores obtained for the 
cornea, iris and conjunctiva. For the cornea, after exposure 
to the composition, A the cornea opacity is graded on a scale 
from 1 to 4; B the area of cornea involved is graded on a 
scale from 1-4 (where the score=AxBx5 may be a total 
maximum of 80). For evaluation of the iris, after exposure 
the composition, A the involvement of the iris is graded on 
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a scale of 1-2 (where the score«=Ax5 may be a total 
maximum of 10). For a evaluation of the conjunctive, A 
Redness is graded on a scale of 1-3; B Chemosis is graded 
on a scale of 1-4; and C Discharge is measured on a scale 
of 1-3 [where the score«(A+B+C)x2 may be a maximum of 
20]. The maximum total score is the sum of all scores 
obtained for the cornea, iris and conjunctive (a maximum of 
110). 

During Ihe performance of the Draize test, the Draize test 
score on day 1 of the test was 11.33, and it was further 
observed that all signs of conjunctival irritation of all 6 
subjects cleared by day 7. The results of the Draize test 
indicated that an EPA classification Category 111 was 
appropriate, where corneal involvement or irritation cleared 
in seven (7) days or less. 

Within the guidelines of the Environmental Protection 
Agency (EPA), 40 C.F.R. Ch, 1, § 162.10, (1986), based on 
the Draize Eye Test results, the formulation tested was 
determined to have a EPA classification Category III, where 
corneal involvement or irritation cleared in seven (7) days or 
less. This category requires only the presence of a "caution" 
warning with an accompanying appropriate first aid 
statement, does not require the use of any safety clothing, 
does not require child resistant closure as regulated by the 
EPA, and thus presents a marketing advantage of the com- 
position. That these results are achieved with a product 
showing good cleaning efficacy, and has an acidic pH of the 
order described above, particularly the acidic pH's within 
the scope of the preferred compositions is especially sur- 
prising. 

The preceding evaluations were repeated again, but using 
the formulation according to Example 13, described on 
Table 1. The pH of this formulation was evaluated prior to 
each test and determined to be 2.0. During the performance 
of the Draize test, the Draize test score on day 1 of the test 
was 16.5, and it was observed that corneal opacity was 
exhibited by only 3 of 6 subjects, which nonetheless cleared 
by the third day. Iritsis was observed in 4 of the 6 subjects, 
which cleared in these subjects by the second day. All signs 
of conjunctival irritation of all 6 subjects cleared by day 7. 
The results of the Draize test indicated that an EPA classi- 
fication Category III was appropriate, where corneal 
involvement or irritation cleared in seven (7) days or less. As 
noted previously, the use of a "caution" warning with an 
accompanying appropriate first aid statement is appropriate, 
and packaging does not require child resistant closure as 
regulated by the EPA, presenting a marketing advantage of 
the composition. That these results are achieved with a 
product showing good cleaning eflficacy, and having an 
acidic pH of 2.0 is again, particularly surprising. 
Evaluation of Dermal Irritation: 

The effect of the formulation according to Example 8 of 
Table 1 was also evaluated for skin irritation; prior to the test 
the pH of the formulation was determined to be 2.0. The 
formulation of Example 8 of Table 1 was used "as is", that 
is to say without further dilution in water. 

Evaluation of skin irritation was performed in accordance 
with the following protocol As test animals, one group of 
young adults 6 New Zealand White rabbits weighing 2.0-3.5 
kg with no differentiation as to their sex were collected. 
Prior to application of the testing, the back and sides of each 
animal are clipped free of hair. Two sites, one on each side 
of the spinal column, are selected and remain intact. Each 
study animal is fitted with an Elizabethan style restraining 
collar prior to dosing. Next, the test formulation was intro- 
duced under a 2.5 cm sq. gauze patch. The patches were 
applied to two intact sites/animal, and were secured with 
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adhesive tape; the test sites were not occluded. The test 
formulation was kept in contact with the skin for 4 hours at 
which time the wrappings were removed and the sites were 
rinsed with 100 ml of tap water. The restraining collars were 

5 removed at this time. 

In vivo evaluation of the rabbits was performed by 
observing for skin reactions, including ulceration & 
necrosis, at 4, 24 and 72 hours after appHcation of the test 
article. Scoring is based on the following scale: 

10 



Erythema 



No erythema 0 

Very slight erythema (barely perceptible) 1 

Well-defined erythema 2 

Moderate to severe erythema 3 

Severe erythema (beet redness) 4 
to slight eschar formation (injuries in depth) 
Edema 

20 No edema 0 

Very slight edema (barely perceptible) 1 

Slight edema (edges of area 2 
well-defined by definite raising) 

Moderate edema (raised approx. 1 mm) 3 

Severe edema (raised more than 1 mm and 4 
25 extending beyond the area of exposure) 

Any signs of corrosivity >4 



Mean Scores are determined by adding the scores of 
erythema/eschar on both sites and the scores for edema on 

30 both sites are added. Each of the resulting 4 sums is divided 
by 6 (number of animals) to obtain the 4 mean scores for 
each single time period. Determination of the Primary 
Irritation Index is obtained by adding the 4 mean scores for 
the 24 and 72 hour scores (a total of 8 values) and dividing 

35 the sum by 4 (2 sitesx2 time periods) to obtain the Primary 
Irritation Index. A Primary Irritant is defined as a substance 
which is not corrosive, but which results in an empirical 
score of 5 or more, in accordance with 16 Code of Federal 
Regulations §1500.3 (c)(4). 

40 As a result of the test protocol, it was found that the 
formulation according to Example. 8 of Table 1 caused no 
irritation as determined by observations in the tested sub- 
jects for 72 hours notwithstanding the acidic pH of the 
formulation. 

45 Evaluation of Antimicrobial EfiBcacy: 

Several of the exemplary formulations described in more 
detail on Table 1 above were evaluated in order to evaluate 
their antimicrobial efficacy against StaphylococciLS aureiLS 
(gram positive type pathogenic bacteria) (ATCC 6538), 

50 Salmonella choleraesuis (gram negative type pathogenic 
bacteria) (ATCC 10708), and Pseudomoms aeruginosa 
(ATCC 15442). The testing was performed in accordance 
with the protocols outHned in "Use-Dilution Method", Pro- 
tocols 955.14, 955.15 and 964.02 described in Chapter 6 of 

55 "Official Methods of Analysis", 16^^ Edition, of the Asso- 
ciation of Official Analytical Chemists; "Germicidal and 
Detergent Sanitizing Action of Disinfectants", 960.09 
described in Chapter 6 of "Official Methods of Analysis", 
15th Edition, of the Association of Official Analytical Chem- 

60 ists; or American Society for Testing and Materials (ASTM) 
E 1054-91 the contents of which are herein incorporated by 
reference. This test is also commonly referred to as the 
"AOAC Use-Dilution Test Method". 
As is appreciated by the skilled practitioner in the art, the 

65 results of the AOAC Use-Dilution Test Method indicates the 
number of test substrates wherein the tested organism 
remains viable after contact for 10 minutes with at test 
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Staphylococcus 


Salmonella 


Pseudamonas 




aureiLS 


choleraesuis 


aeruginosa 


Example Formulation 








Ex. 15 


0/60 


0/60 


0/60 


Ex. 17 


0/60 




0/60 


Ex. 8 


0/60 




0/60 



" — indicates not tested 
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disinfecting composition/total number of tested substrates prises 1-50% wt. of said mixture of solvents, said 

(cylinders) evaluated in accordance with the AOAC Use- hydrophilic solvent selected from the group: glycol 

Dilution Test. Thus, a result of "0/60" indicates thai of 60 methyl ether, dipropylene glycol methyl ether, tripro- 

test substrates bearing the test organism and contacted for 10 pylene glycol methyl ether, propylene glycol n-propyl 

minutes in a test disinfecting composition, 0 test substrates ^ ether, ethylene glycol n-butyl ether, diethylene glycol 

had viable (live) test organisms at the conclusion of the test. n-butyl ether, diethylene glycol methyl ether, propylene 

Such a result is excellent, illustrating the excellent disin- glycol, ethylene glycol, isopropanol, ethanol, 

fecting efficacy of the tested composition. methanol, diethylene glycol monoethyl ether, ethylene 

Results of the antimicrobial testing are indicated on Table lo glycol mono-butyl ether acetate, diethylene glycol 

6, below. The reported results indicate the number of test monoethyl ether acetate, and mixtures thereof; 

cylinders with Hve test organisms/number of test cylinders 1-4% wt. of a single constituent which exhibits both 

tested for each example formulation and organism tested. anionic surfactant and hydrotrope properties selected 

from the group: alkyl phenoxybenzene disulfonates and 

TABLE 6 alkyl naphthalene sulfonates; 

0-20% by weight of one or more optional constituents; 
and 

the balance to 100% by weight, water 

20 

wherein the aqueous hard surface cleaning and disinfect- 
ing composition exhibits a pH of 7.0 or less. 

2. The aqueous hard surface cleaning composition accord- 
ing to claim 1 wherein the acid sequestrant constituent 

25 comprises at least 50% by weight of citric acid. 

3. The aqueous hard surface cleaning composition accord- 
As may be seen from the results indicated above, the to claim 1 wherein the single constituent which exhibits 

compositions according lo the invention provide exceUent ^^^^^^ ""d hydrotrope properties is present 

cleaning benefits lo hard surfaces, including hard surfaces 30 f °^ ^ ^^ ^^^ '''' ^''S''' 

with difficult to remove stains yet at the same time Ihey are ^ '1"^°"' ^^'^ ""^^^^ ^'^""'"S "composition accord- 
surprisingly mild to skin and the mucous tissues of the user ^ ""^"^ "P''"""' constituent 

which is uncharacteristic of cleaning compositions which '*'^?'^ surfactants, foaming agents, foam 

include any significant proportion of an acidic constituent. Stabilizes, colormg agents, fragrances (whether natural or 
These advantages are further supplemented by the excellent synthetically produced), fragrance adjuvants and/or fra- 
antimicrobial efficacy of these compositioas against known ^'^"""^ solubilizers, viscosity modifying agents, thickeners, 
bacteria commonly found in bathroom, kitchen and other agents, pH adjusting agents, pH buffers, 

envitomnents and still fiirther. the efficacy of these compo- a°'>o'''dants, water softening agents, further solubilizing 
silions against the polio virus as well. Such advantages ^ ^^ents useful in the solubilization of one or more of the 
clearly illustrate the superior characteristics of the constituents in water, and, preservative compositions, 
compositions, the cleaning and antimicrobial benefits 5. The aqueous hard surface cleaning composition accord- 
attending its use which is not before known to the art. ""S 1 wherein the pH of the composition is from 

While described in terms of the presently preferred '° 
embodiments, it is to be understood that the present disclo- 45 ^ The aqueous hard surface cleaning composition accord- 
sure is to be interpreted as by way of illustration, and not by ""S 'o claim 5 wherein the pH of the composition is from 
way of limitation, and that various modifications and alter- about 4.0 to about 1.0. 

ations apparent to one skiUed in the art may be made without The aqueous hard surface cleaning composition accord- 

departing from the scope and spirit of the present invention. ""S 'o claim 6 wherein the pH of the composition is from 
We claim- ^'^ '° 

1. An aqueous hard surface cleaning and disinfecting . S 'H'e aqueous hard surface cleaning composition accord- 
composition which comprises: ""^ to claim 1 which composes a gelling agent, and said 

composition is in a gelled form. 

4-6% by weight of an acid sequestrant coastituent which 9. A disinfecting aqueous hard surface cleaning and 

comprises citric acid and an acid selected from lactic, disinfecting composition according to claim 1 which is 
glycolic and tartaric acids; effective against gram positive type pathogenic bacteria. 

3-6% by weight of a mixture of hydrophobic and hydro- 10. A disinfecting aqueous hard surface cleaning and 
philic solvents where said hydrophobic solvent exhibits disinfecting composition according to claim 1 which is 
a solubility in water of from 0.0-20.0 ml per 100 ml of effective against gram negative type pathogenic bacteria, 
water, which comprises 50-99% wt. of said mixture of H A method of cleaning and disinfecting a hard surface 
solvents and which is selected from the group: mineral which comprises: applying to the surface a stain releasing 
spirits, tripropylene glycol n-butyl ether, propylene and disinfecting effective amount of a composition compris- 
glycol phenyl ether, dipropylene glycol n-butyl ether, 

ethylene glycol phenyl ether, propylene glycol n-butyl 65 from about 0.1-10% by weight of an acid sequestrant 
ether, dipropylene glycol n-butyl ether, and mixtures constituent which comprises citric acid, and an acid 

thereof, and wherein said hydrophilic solvent com- selected from lactic, glycolic, and tartaric; 
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from about 0.1 to about 10% by weight of a mixture of 
hydrophobic and hydrophilic solvents where said 
hydrophobic solvent exhibits a solubility in water of 
from 0.0-20.0 ml per 100 ml of water, which comprises 
50-99% wt. of said mixture of solvents and which is 5 
selected from: mineral spirits, tripropylene glycol 
n-butyl ether, propylene glycol phenyl ether, dipropy- 
lene glycol n-propyl ether, ethylene glycol phenyl 
ether, propylene glycol n-butyl ether, dipropylene gly- 
col n-butyl ether, and mixtures thereof, and wherein lo 
said hydrophilic solvent comprises 1-50% wt. of said 
mixture of solvents, said said hydrophilic solvent 
selected from the group: glycol methyl ether, dipropy- 
lene glycol methyl ether, tripropylene glycol methyl 
ether, propylene glycol n-propyl ether, ethylene glycol 15 
n-butyl ether, diethylene glycol n-butyl ether, diethyl- 
ene glycol methyl ether, propylene glycol, ethylene 
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glycol, isopropanol, ethanol, methanol, diethylene gly- 
col monoethyl ether, ethylene glycol mono-butyl ether 
acetate, diethylene glycol monoethyl ether acetate, and 
mixtures thereof; 

from about 1 to about 8% by weight of a single constituent 
which exhibits both anionic surfactant and hydrotrope 
properties selected from the group: alkyl phenoxyben- 
zene disulfonates and alkyl naphthalene sulfonates; 

0-20% by weight of one or more optional constituents; 
and 

the balance to 100% by weight, water 
wherein the aqueous hard surface cleaning and disinfect- 
ing composition exhibits a pH of 7.0 or less; and, 
wiping said composition off said surface. 

4141 * m « 
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as are used in painting, alcohols, esters, ketones and 

WOOD PRESERVATIVE glycol ethers. The active ingredient may also be mixed 

The present invention relates to wood preservatives with solid carriers such as clay, silica gel, lime dust and 

containing as active ingredient a boric acid/alkylene diatomaceous earth. The active ingredients are manu- 

oxide adduct. 5 factured by reacting alkylene oxides of 2 to 8 carbon 

It is known (Chemical Week, July 26, 1972, p. 43) to atoms with o-boric acid in a molar ratio of from 5:1 to 

use boric acid for protecting wood against msects and 1:1 in the presence of aprotic organic solvents thermally 

fungi. at from 100" to 160* C or in the presence of catalytic 

We have found that boric acid/alkylene oxide ad- amounts of bases or Lewis acids at from 70° to 120° C in 

ducts have a strongly destructive action on wood- 10 a closed system and at pressures of from 4 to 9 bars, 

destroying insects and fungi, and are therefore emi- The wood preservatives contain from about 1 to 

nently suitable as wood preservatives. By "wood** is 30wt% of the boric acid/alkylene oxide adduct. 

meant not only solid wood but also wood-base materials The starting compound is o-boric acid; other starting 

prepared from wood particles, e.g., wood chips. materials are alkylene oxides of from 2 to 8 carbon 

The adducts exhibit not only a good fungicidal action 15 atoms. Preferred alkylene oxides are aliphatic, such as 

but also an action on ligniperdous insects such as Hylo- ethylene oxide, propylene oxide, 1,2- and 2,3-butylene 

trupes bajalus, Anobium punctatum and Lyctus brunneus, oxide and isobutylene oxide, and araliphatic, such as 

and on termites. The following ligniperdous fungi and styrene oxide. Mixtures of oxides may also be used, in 

soft rot and mold fun^ may be controlled with the which case a mixture of alkoxylated boric acids is ob- 

active ingredients of the invention: Coniophora cerebella, 20 tained. 

Merulius lacrimans, Lentinus lepideus, Lenzites trabea, In accordance with the invention, "aprotic organic 

Porio vaporaria, Polystictus {Coriolus) versicolor, Paxillus solvents'* are those which do not possess a mobile hy- 

panuoides, Stereum purpureum. Fames annosus, Bispora drogen atom in the molecule. The may be polar or 

effusa, Stachybotrys atra, Chaetomium globosum, Tri- non-polar. Examples of polar solvents are acetone, diox- 

choderma viride, Aspergillus niger, Hormiscium ^c, and 25 ane, dimethylformamide, formamide, and dimethyl ac- 

Stemphylium spec. etamide; carbon tetrachloride is an example of a non- 

By contract to boric acid and borax, which are un- polar solvent, 
suitable as active ingredients for oil-type wood preser- The reaction may be carried out at temperatures of 
vatives on account of their poor solubility in organic from 100" to 160° C, preferably 120* to 150' C, without 
solvents, the boric acid/alkylene oxide adducts are very 30 the addition of catalysts. It is however preferred to 
readily soluble in the aromatic and aliphatic solvents carry out the reaction in the presence of bases or Lewis 
usually employed; these active ingredients in solvent acids becasue these reagents have a catalytic action, 
formulations also mix well with other fungicides and Examples of bases are tertiary amines such ais dimethyl- 
insecticides used for protecting wood. Compounds with dodecylamine, catalytic amounts of an alkali such as 
which the adducts of the invention are miscible are for 35 sodium hydroxide, and alkoxides such as sodium meth- 
example the aluminum salt of N-cyclohexyl-N- ylate and potassium tert-butylate; examples of Lewis 
nitrosohydroxylamine, pentachlorophenol, chloronaph- acids are boron trifluoride etherate, aluminum chloride 
thalene, N-dichlorofluoromethylthio-N',N'-dimethyl- and zinc chloride. When catalysts are used, the temper- 
N-phenylsulfony] diamide, and N-phenyl-N,N'-dimeth- atures employed are from 70* to 120" C, preferably from 
yl-N'-dichlorofluoromethylthiosulfonyl diamide. The 40 80* to 110" C. 

active ingredients may not only be used in solvent wood In this case the reaction is expediently carried out in 

preservative formulations which are applied to the a closed system, for instance an autoclave, in which is 

wood by pamting, dipping or spraying, but also added, placed the aprotic solvent and to which is added from 

in aqueous solution, to glues for the inanufacture of 20 to 200wt%, based on solvent, of o-boric acid and, if 

wood-base materials. Suitable binders for the manufac- 45 desired, from 0.1 to 5wt%, of base or Lewis acid, based 

ture of wood-base materials are urea/formaldehyde, on o-boric acid. 

melamine/formaldehyde, urea/formaldehyde/mela- The system is then pressured, in accordance with the 

mine and isocyanate resins. As the active ingredient molar ratios given, with from 1 to 5 times, preferably 

solutions can be added to the glue direct, there is no from 3 to 4 times, the molar amount of alkylene oxide, 

danger, as is the case with boric acid, of the formation 50 based on o-boric acid, and the contents heated, as stated 

of lumps which result in poor distribution of the active above, to from 70" to 120" C, preferably from 80" to 

ingredient. It is also known that, when boric acid is 110" C. By defmtion the pressure should rise to from 4 

mixed with wood chips before glumg, difficulties occur to 9, preferably 5 to 7, bars. The total duration of the 

with regard to homogeneous distribution. Furthermore, reaction is about 3 to 8, preferably 5 to 6, hours, 

aqueous active ingredient solutions may also be used for 55 Upon completion of the reaction and after the pres- 

impregnating wood by the pressure process. sure in the reaction vessel has been let down, the solvent 

The wood to be protected against insect and fungus and water of reaction are removed by distillation, 

attack is treated with the preservative in such a manner Depending on the amount and type of alkylene oxide 

that the active ingredient is uniformly distributed over used, there remain water-soluble to water-insoluble, 

the surface of the wood and penetrates into the wood as 60 liquid to viscous products which can be characterized 

far as possible. When the surface is treated, the applica- by viscosity, infrared spectroscopy, and mass spectros- 

tion rate is approximately 5 to 100 g of active ingredient copy. 

per m^. For impregnation, or for the treatment of wood Viscosity measurements carried out on propoxylation 

chips in the manufacture of wood-base materials, the products give for instance — at 20" C — viscosities of 

application rate is about 5 to 25% of active ingredient, 65 1,600 to 1,700 cSt; butoxylation products approx. 100 

based on dry wood substance. Examples of suitable cSt. 

solvents for the active ingredient are benzene fractions Infrared spectra have B — O bands at 1,310 to 1,350 

containing up to 30wt% of aromatics, drying oils such cm~'. 
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In mass spectroscopy, characteristic fragments are 
obtained from which it is possible to conclude that the 
reaction products are, depending on the molar ratios of 
boric acid to alkylene oxide, cyclic esters, the most 
frequent of which are compound having the following 
structure: 



:b-o-c.h,-o-b^ 



10 



/ \ 

B— OC-H,-— O— B n = 2 to 8. 

\ / 

OC,H,,0 

Some of the products obtained by the process of the 
invention can be purified by distillation and fraction- 
ated. They may be used as a mixture or as individual 
fractions. 

The following examples, in which the parts are by 
weight, illustrate the invention. 

EXAMPLE 1 
o-boric acid/l,2-butylene oxide 

In a V2A stirred autoclave are placed 93 parts (1.5 
moles) of o-boric acid, 93 parts of dioxane and 2.79 parts 
(3wt%, based on o-boric acid) of dimethyldodecyla- 
mine; subsequently, 432 parts (6 moles) of 1,2-butyiene 
oxide is pressured in in portions at 130" to 140* C. 
Pressuring time: 8 hours 
Pressure: 7 atmospheres gauge 
Temperature: 138" C 
Stirring time: 3 hours 

A clear brown liquid is obtained. The rate of conver- 
sion, based on oxide consumption, is 1:3.6. 

After removal of residual epoxide and the mixture of 
dioxane and water of reaction, three fractions are ob- 
tained: 



15 



20 



25 



30 



35 



40 



Fraction I: 
Fraction II: 
Fraction HI: 



no^: 1.4390 



b.p. (0.7 mm) 
57' C, 37 g; 
b.p. (0.5 mm) 
120* - 130- C, 75 g; 

b.p. (0.5 mm) no^° : 1.44M - 1.4444 

145* - 160" C. 17 g; ijjg => 98 cP (98.6 cSt) 
(290 g of resinous residue) 



n„^°: 1.4400 - 1.4404 
jy^ : 0.995 



45 



50 



EXAMPLE 2 

o-boric acid/ethylene oxide 

In a V2A stirred autoclave are placed 248 parts (4 
moles) of o-boric acid, 248 parts of dioxane and 3.72 55 
parts (1.5wt%, based on o-boric acid) of BF3 etherate; 
subsequently, 528 parts (12 moles) of ethylene oxide is 
pressured in in portions at 110" to 120" C, and unreacted 
ethylene oxide and the mixture of dioxane and water of 
reaction are removed in vacuo at 90" to 100" C/15 mm 60 
Hg. 

There is obtained 775 parts of a pasty wax-hke (Vase- 
line-like) compound. The rate of conversion, based on 
oxide consumption, is 1:3. 

Pressuring time: 6 hours 65 
Pressure: 7 atmospheres gauge 
Temperature: 110"-115" C 
Stirring time: 3 hours 



EXAMPLE 3 
o-boric acid/l,2-butylene oxide 

In a VjA stirred autoclave are placed 93 parts (1.5 
moles) of o-boric acid, 186 parts of dioxane and 2.79 
parts (3wt%, based on o-boric acid) of sodium methyl- 
ate; subsequently, 378 parts (5.25 moles) of 1,2-butylene 
oxide is pressured in in portions at 135* to 140' C. 
Pressuring time: 6 hours 
Pressure: 7 atmospheres gauge 
Temperature: 138' C 
Stirring time: 3 hours 

1 i parts of unreacted o«boric acid is separated by 
suction filtration from the dioxarie solution containing 
water of reaction. The rate of conversion, based on 
oxide consumption, is 1:2.5. 

After removal of the dioxane-water mixture, the un- 
reacted epoxide and high vacuum distillation, three 
fractions are obtained: 

Fraction I: b.p. (0.1 mm) 53"-55" C/23 parts of a pale 

yellow oil 

Fraction II: b.p. (0.2 mm) 95* C/14 parts of a pale 
brown oil 

Fraction III: b.p. (0.3 mm) 160* C/42 parts of a pale 
brown oil 

90 g of a resinous residue 
EXAMPLE 4 

o-boric acid/propylene oxide 

In a VjA stirred autoclave are placed 248 parts (4 
moles) of o-boric acid, 7.44 parts (3wt%, based on o- 
boric acid) of dimethyldodecylamine and 248 parts of 
dioxane; subsequently, 928 parts (16 moles) of propy- 
lene oxide is pressured in in portions at from 100' to 
110' C. 

Pressuring time: 8 hours 
Pressure: 8 atmospheres gauge 
Temperature: 108' C 
Stirring time: 3 hours 

After removal of the excess propylene oxide and the 
mixture of dioxane and water of reaction, 1.013 parts of 
a pale yellow oil is obtained. 
d^O; 1.070-1.065 

TI20: 1.695 cP 

b.p. (760 mm): 270' C 

Rate of conversion, based on oxide consumption: 
1:3.3 

EXAMPLE 5 
o-boric acid/2, 3-butylene oxide 

In a V2A stirred autoclave are placed 93 parts (1.5 
moles) of o-boric acid, 93 parts of dioxane and 2.79 parts 
(3wt%, based on o-boric acid) of dimethyldodecyla- 
mine; subsequently, 432 parts (6 moles) of 2,3-butylene 
oxide is pressured in in portions at from 120* to 140* C. 
Pressuring time: 8 hours 
Pressure: 8 atmospheres gauge 
Temperature: 138' C 
Stirring time: 3 hours 

Rate of conversion, based on oxide consumption: 
1:2.35 

After removal of residual epoxide and the mixture of 
dioxane and water of reaction, and after high vacuum 
distillation, three fractions are obtained as pale yellow 
to colorless liquids: 
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Fraction I: 


b.p.(0.4mm)70*C(37g); 




1.4324; 


Thp= 135 cP 
(n3.5 cSt) 


Fraction II: 


b.p.(0.4nuii)90'C(22g): 
1.4330; 




1.4330; 


Th0= 140 cP 
Cn9.5 cSt) 


Fraction III: b.p. 
(Q.4 0101)146*0(95 




145 cP 


g); 










89 g of a resiiM 


lus residue 




(143.5 cSt) 



EXAMPLE 6 

O'boric acid/isobutylene oxide 

In a V2A stirred autoclave are placed 124 parts (2 
moles) of o-boric acid, 62 parts of dioxane, and 3.72 | ^ 
parts (3wt%, based on o-boric acid) of sodium methyl- 
ate; subsequently, 504 parts (7 moles) of isobutylene 
oxide is pressured in in portions at from 140* to ISO* C. 
Pressuring time: 9 hours 

Pressure: 8 atmospheres gauge 20 
Stirring time: 3 hours 

After removal of the residual epoxide and the mixture 
of dioxane and water of reaction at subatmospheric 
pressure, there is obtained 290 parts of a yellow oil. 

Rate of conversion, based on oxide consumption: 25 
1:1.15 

Boiling point (0.3 mm): 105* C 
tj2o 52.4 cP (= 51 cSt) 
D^^: 1.028 

PH:4.5 30 
EXAMPLE 7 
o-boric acid/styrene oxide 

In a 2 liter V2A stirred autoclave are introduced 62 
parts (1 mole) of o-boric acid, 62 parts of dioxane, 1.86 35 
parts (3wt%, based on o>boric acid) of dimethyl- 
dodecylamine, and 360 parts (3 moles) of styrene oxide; 
the contents are slowly heated, and stirred for 6 hours at 
150* C under a nitrogen blanket. 

After removal of the dioxane in vacuo, there is ob- 40 
tained 350 parts of a red-brown, viscous, water-insolu- 
ble product. 

Rate of conversion, based on oxide consumption: 
1:2.4 

EXAMPLE 8 

To prepare an oil-type wood preservative containing 
7,5% of boric acid/propylene oxide product, 7,5 parts 
of the latter product (Example 4) is mixed with 13.7 
parts of an alkyd resin of medium oil content (20% solid 50 
resin). There is then added 47.3 parts of an aromatics- 
containing benzene fraction, the mixture is if desired 
filtered to remove impurities, and is then made up to 100 
parts with a benzene fraction containing aliphatic com- 
pounds. 55 

EXAMPLE 9 

An oil-type wood preservative containing 15.1% of 
active ingredient is prepared in similar manner, except 
that only 39.7 parts of the aromatics-containing benzene 60 
fraction is used instead of 47.3 parts. 

EXAMPLE 10 

To determine the effectiveness of the preservatives of 
the invention on wood-destroying fungi, pine sapwood 65 
and beechwood blocks 50x25x15 mm in size were 
coated with 200 g/m^ of wood surface of the oil-type 
wood preservative formulations of Examples 8 and 9. 



After 4 weeks' storage the treated blocks were placed, 
together with untreated controls, in glass dishes con- 
taining, in a nutrient medium, the test fungi Coniophora 
cerebella and Polystictus {Coriolus) versicolor. The dishes 
were then incubated under controlled conditions (22' 
C; 70% relative humidity). 

After 4 months the mycelium adhering to the blocks 
was removed and the blocks were dried. The weight 
loss and degree of wood destruction were then ascer- 
tained. 



Amount of 

boric acid/ 
propylene oxide 
product in for* 
mulatton in % 


Coniophora cerebella 
(pinewood) 


Polystictus verdcolor 
(beechwood) 


weight 

loss in 
% 


degree of 
destruction 


weight 
loss in 
% 


degree of 
destruction 


7.5 


0 


1 


2 


2a 


15.1 


0 


1 


0 


I 


Control 










(untreated) 


21 


3b/4a 


18 


3b 



Scale 
1 = undamaged 
2a = slight attack in parts 
2b = slight attack overall 
3a marked attack in parts 
3b = marked attack overall 
4a = completely destroyed in parts 
4b = completely destroyed overall 

EXAMPLE 11 

The boric acid/propylene oxide product was added 
as preservative to an aqueous wood glue mixture based 
on a urea/formaldehyde polycondensate. Beech and 
spruce chips were glued with these binder mixtures, 9 
parts of resin (di^ weight) being used for 100 parts of 
chips. The chips coated with binder were pressed for 6 
minutes at a temperature of 165" C to give 18 mm thick 
chipboard. The amount of preservative was such that 
the finished boards contained 7.5% of the boric acid/- 
propylene oxide product, based oh dry chips. For com- 
parison purposes, chipboard was produced to which 
boric acid in powder form had been admixed in amounts 
of 2%, based on dry chips, after the chips had been 
glued. The amount of 2% boric acid corresponds to the 
boric acid content of the 7.5% boric acid propylene 
oxide product obtained in accordance with Example 4. 

Specimens 50x25 X 18 mm in size were cut from the 
chipboard and examined as to their resistance to attack 
by the wood-destroying fungi Coniophora cerebella and 
Polystictus versicolor and by the mold fungi Aspergillus 
niger and Trichoderma viride. The specimens were 
placed on biomalt nutrient agar glass plates covered 
with the wood-destroying fimgi, and incubated at 22* C. 
After 16 weeks the extent of fungus spread on the speci- 
mens was assessed. The experiments with the mold 
fungi were carried out analogously; however, the dura- 
tion was only 14 days here, as the untreated ^cimens 
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were completely covered with fungus after this length 
of time. 



specimen 
ningtcide added 



Extent of Aingus 
spread on wood after 16 weeks 

Coniopkora cenbella JPotystietia wersla^or 

1.5% boric acid/ 

propylene oxide 0 0 

1% boric acid 

(comparative 

agent) 2 1 

none (untreated) 3 3 



Specimen; 


Extent of fungus spread after 14 days 


fungicide added 


Aspei^Uus niger 


Triehoderma viride 


7.5% boric acid/ 
propylene oxide 
2% boric acid 
(comparative 
agent) 

none (untreated) 


0 

! 

3 


0 

2 
3 



10 



15 



0 no fungus on specimen 

1 sides of ipecimen covered with fungus 

2 specimen covered to a considerable extent with fungus 

3 specimen ccNnpIetely covered with ningus 



20 



We claim: 

1. A process for protecting wood against ligniperdous 
insects, termites, ligniperdous fungi, soft rot and mold 2s 
fungi, which comprises bringing into contact with the 
wood an effective amount of wood preservative com- 
pounds effective against ligniperdous insects, termites, 
ligniperdous fungi, soft rot and mold fungi, said com- 
pounds being o-boric acid/propylene oxide adducts 30 
having a molar ratio of said acid to said propylene oxide 
in the range of 1:1 to 1:5, respectively, said adducts 
being formed by reacting said o-boric acid and propy- 



lene oxide either in an aprotic solvent at 100* to 160'' C. 
in the absence of a catalyst or at 70** to 120' C. in a 
closed vessel in an aprotic solvent and in the presence of 
a catalytic amount of a base or a Lewis acid at a pres- 
sure of said propylene oxide of 4 to 9 bars, and thereaf- 
ter distilling off said solvent. 

2. A process as claimed in claim 1 wherein said ad- 
ducts embody compounds having the formulae 

H<°>--«»-°-<°>- - 

/ \ 

B-OC^,-0-B 
OC.Hj,0 

wherein n denotes 3. 

3. A process as claimed in claim 1 wherein said molar 
ratio is in the range of 1:3 to 1:4. 

4. A process as claimed in claim 1 wherein the wood 
is coated with a liquid containing a fungicidally effec- 
tive amount of said adducts. 

5. A process as claimed in claim 1 wherein the wood 
is wood chips, and said adducts are brought into contact 
with said wood chips by bonding said chips with a 
wood glue containing an effective amount of said ad- 
ducts. 



35 
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ABSTRACT OF THE DISCLOSURE 

2-halo-2-halomethylglutaronitriles are useful in agri- 
cultural and in industrial applications as fungicidal and 
bactericidal agents. 15 



This invention relates to new compositions of matter 
useful in agricultural and in industrial applications as 
antimicrobial agents (fungicidal, bactericidal and algi- go 
cidal). More particularly, the instant invention relates to 
antimicrobial compositions containing, as the essential 
active ingredient, a 2-halo-2-halomethylglutaronitrile and 
to processes for employing such compositions as anti- 
microbials in agriculturad and industrial applications. 25 

Fields of technology adversely adected by fungal, bac- 
terial and algal growth are many and include, for example, 
the pamt, wood, textile, cosmetic, leather, tobacco, fur, 
rope, paper, pulp, plastics, fuel, oil, and rubber industries. 
Fungicides and bactericides are also utilized for agricul- 
tural applications such as for instance, in preventing or 
minimizing the growth of harmful fungi and/or bacteria 
on plants, trees, fruits, seeds or soil. The instant invention 
is based upon the discovery that the 2-halo-2-halometh' 
ylglutaronitriles described hereinafter are effective anti- gg 
microbials when employed in these and in other applica- 
tions. 

As used in the description of this invention, the expres- 
sions "antimicrobial," •*fungicide," •'bactericide," "algi- 
cide" and the like are intended to encompass control of 40 
fungi, bacteria (both aerobic and anaerobic) and algae 
broadly and to include the killing as well as inhibiting the 
growth of such organisms. 

In its composition aspect, therefore, the instance inven- 
tion may be described as residing in the concept of antimi- 45 
crobial compositions containing as die essential active 
ingredient an antimicrobially effective quantity of a 2- 
. halo-2-halomethyIglutaronitrile of the formula: 



CHiX 

NO— C-CHj-CHr-CN 



60 



wherein X is a member selected from the group consist- 
ing of chlorine and bromine. It is contemplated that anti- 
microbial formulations containing an effective amount of 55 
such 2-halo-2-halomethylglutaronitriles will be employed 
as antimicrobial agents in industrial and agricultural 
applications. 

As noted above, the instant invention is based upon 
the discovery that the 2-halo-2-halomethylglutaromtrile8 60 
described above are effective in controlling the growUi of 
bacterial, fungi and algae in a variety of industrial and 
agricultural applications. It has been found, for example, 
that these compounds are effective antimicrobials for the 
destruction or control of soil fungi and bacteria and for 65 
the protection of seeds, bulbs and plants. Also they are 
effective algicides in the treatment of pools and ponds, 
cooling water systems and the Uke, The utility of the 2- 
halo-2-halomethylglutaromtrile3 of this invention is 
shown not only by their activity against bacteria and 70 
fungi responsible for stunting growth, and even destruc- 
tion of numy types of crop-producing plants^ but also for 



those causing degradation and deterioration of many types 
of industrial products including, for example, paper, 
leather, textiles, aqueous systems such as adhesives, resms, 
drilling fluids, pigment dispersions and latex paints and 
oleoresinous coatings whose films are particularly vul- 
nerable to the destructive action of fungi. The large eco- 
nomic losses encountered in paper-making operations 
caused by the accumulation of bacterial and fungal slimes 
in various parts of the system can be eliminated to a sig* 
nificant extent by use of the compounds described herein. 

The antimicrobial activity of the compounds described 
above has been confirmed using standard laboratory tech- 
niques. They have been found effective, for example, in 
inhibiting bacteria including Aerobacter sp. such as A, 
aerogenes. Bacillus sp, such as B. mycoides Pseudomonas 
sp, such as P. aeruginosa^ Staphylococcus sp. such as S. 
aureus, Escherichia sp, such as E. coli, Cellulomonas sp. 
such as C. biazotea, Proteus sp. such as P, mirabilis and 
sulfate reducing bacteria including Desulfovibrio sp., such 
as D. desulfuricans. They have been found effective also 
against fungi including Rhodotorula sp., Alternaria sp,, 
Aspergillus sp. such as A. niger, PuUularia sp. such as P. 
pullulans, Penicillioum sp. such as P. luteum, Chaetorrdum 
sp, such as C. globosum, Trichoderma sp. such as 7. 
viride, Rhizoctonia sp. such as R» solani. Such bacteria 
and/or fungi conomonly are found on cereal and grain 
products, on oils, on fruits and vegetables and on cos- 
metics, leather, electrical insulation, textiles and numerous 
other materials capable of supporting their growth. Also, 
such bacteria and/or fungi may be found on plants, seeds, 
fur and wood and in soils. Further, they may be used 
to control overgrowth of algae such as Chlorella sp. in- 
cluding C. pyrenoidosa. 

The 2-halo-2-halomethylglutaronitriles of this iaven- 
tion, conveniently, may be prepared from 2-melhylene- 
glutaronitrile, a compound commercially available, by 
halogenation. The halogenation may be effected by inti- 
mately contacting the 2-methyleneglutaronitrile with halo- 
gen, chlorine or bromine, preferably at temperatures be- 
low about 30^" C. and in the absence of a solvent. The ad- 
dition of halogen to the reaction mixture is continued until 
an equunolar quantity of halogen is absorbed which usual- 
ly requires from about 8 to about 72 hours. Where the 
2-halo-2-halomethyl glutaronitrile so formed is a liquid, 
it may be purified by distillation under reduced pressure. 
If solid, the product may be recovered by solvent extrao* 
tion follo'wed by evaporation of the solvent and conven- 
tional rccrystallization of the crude residue. 

Alternatively, the halogenation of the 2-methylene- 
glutaronitrile may be carried out in the presence of a 
suitable organic solvent such as methylene chloride, hex- 
ane, benzene, carbon disulfide, carbon tetrachloride, ethyl 
acetate and the like. The reaction usually is carried out 
with the reaction temperature maintained below about 30* 
C. using external cooling. Upon absorption of an equi- 
molar quantity of halogen, the reaction products may be 
recovered as indicated above. j 

It will be understood that the 2-halo-2-halomethyl- 
glutaronitriles described above may be used in diverse 
formulations, solid, including finely divided powders and 
granular nuiterials as well as liquid, such as solutions, 
emulsions, suspensions, concentrates, emulsifiable con- 
centrates, slurries and the like, depending upon the ap- 
plication intended and the formulation media desired. 
Further, when the 2-halo-2-methylgIutaronitrile is liquid, 
it may be employed neat or may be incorporated into vari- 
ous formulations, both solid and liquid, as an adsorbate 
on suitable inert carriers such as talc, clays, diatomaceous 
earth and the like. 

Thus, it will be appreciated that the 2-halo-2-haIo- 
methylnitrile may be employed to form antimicrobial 
formulations containing such compounds as tl^ essential 
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active ingredient, which formulations may also contain with anhydrous magnesium sulfate. Remove the mag- 

a variety of carrier materials adaptable to industrial and nesium sulfate by filtration and evaporate the ether, "Purify 

agricultural applications including finely divided dry or the crude residue by recrystallization from isopropanol to 

liquid diluents, extenders, clays, diatomaceous earth, talc obtain 2-bromo2-bromoiQethylglutaromtrile. (m.p. 51.2- 

and the like, or water and various organic liquids such as - 52.5* C). 

loweralkanols, kerosene, benzene, toluene and other petro- £XAMPLB 3 
leum distillate fractions or mixtures thereof. 

It will be understood also that the active 2-haIo-2- 2-Bromo-2-bromomethylglutaronitrile 
halomethylglutaronitrUes described above may be used in ^^j^j 434.5 gm. of 2.methyleneglutaronitrae in 400 ml. 
combmation one with the other as well as with other anti- ^£ methylene chloride to a 3 I., 3-neck round bottom 
microbial materials. For example, these compounds can be g^gj^ equipped with stirrer, thermometer, condenser and 
combined wiUi other fungicides and bactericides such as dropping funnel. Add 639.3 gm. of bromine in 400 ml. 
2-(4'-thia2olyl)ben2unidazole, sorbic acid, propionic acid. methylene chloride to the dropping funnel. Cool the 
mycostatm, sodium diacetate, trichomycin, amphotericin, methyleneglutaronitrile solution with stirring to 15' C. 
gnseofulvin, undecylemc acid, esters of parahydroxy- ^5 ^ j^e bath. Add bromine solution dropwise to reac- 
benzoic acid, chlorgmnaldol, 5,7-di<^lor<>-8-hydroxy- ^ion flask over approximately 1.5 hours maintaining reac- 
qumolme, sodium-o-phcnylphenate, o-phenylphenol, hi- temperature at 15-20" C. Age with stirring at 20° 
phenyl chlorinated phenols, sodium bcnzoate in appropri-- q three hours and continue stirring at room tempera- 
ate concentrations and in appropriate instances so as to ^^j,^ 60-70 hours. Distill off solvent under vacuum 
combine the action of each to obtain particularly useful 20 at about 40" C. maintaining constant volume by con- 
results. Such combinations might find particular appUca- ^^^^^ addition of ethanol. Cool alcohol solution to -4* 
tion in the preparation of germicidal soaps, in the produc- c. and separate product by filtration. Wash filter cake 
tion of cosmetics and aqueous coatings and in combatting ^if^ alcohol and dry under vacuum. Recrystallize 
paper mill sUme accumulations. It is quite clear also that from ethanol to obtain 2-br6mo-2-bromomethylglutaroni- 
the 2-halo-2-halomethyl glutaronitriles can be combined 25 trile. 

with other algicidal agents such as benzalkonium chlorides ' EXAMPLE 4 
and other quaternary ammonium compounds to obtain 

formulations particularly suitable to special problems of in order to determine antimicrobial spectrum, the fol- 

algae control. lowing techniques are employed: 

As noted above, it has been found that growth of 30 Antibacterial Activity. — ^A stock solution of the sam- 

various harmful fungi and bacteria existing in soil is pie to be tested is prepared in 25% methanol. Dilutions 

eliminated or limited by use of formulations containing of the stock solution are made into Tryptone Glucose 

the 2-halo-2-halomethylgIutaronitriles described herein. Extract Agar (Difco) and the agar is poured into sterile 

The term, soil, as used here is intended to mclude all media petri dishes. After hardening, the plates are streaked with 

capable of supporting growth of plants and may include 35 an aqueous suspension of the test organism. The inocu- 

humus» sand, manure, compost, artificially created plant lated plates are incubated at 35-37' C. and examined 

growth solutions and the like. after twenty-four hours for the presence or absence of 

The 2-halo-2-halomethylglutaronitriIes described above growth. The lowest concentration at which no growth 

have activity against bacteria, fungi and algae when em- occurred is reported as the Inhibiting Concentration." 

ployed at approiniate levels of concentration and may be Antifungal Activity. — ^A stock solution of the sample 

used to inhibit growth of these organisms. It will be to be tested is prepared in 25% methanol. DUutions of 

obvious to those skilled in the art that the required effec- the stock solution are made into Sabouraud Maltose Agar 

tive concentration will vary with particular organisms and (Difco) and the agar is poured into sterile petri dishes, 

in particular applications. In general, however, effective After hardening, the plates are streaked with an aqueous 

fungicidal, bactericidal and algicidal response is obtained *5 spore suspension of the test organism. No wetting agent 

when the 2-halo-2-halomethylgIutaronitriles are employed is used in preparation of the suspension. The inoculated 

in concentrations ranging between 0,5 and 1000 p.p.m. plates are incubated at 28-30** C. and examined after 

(parts per million). seven days for the presence or absence of growth. The 

The best mode contemplated by applicants for carrying lowest concentration at which no growth occurred, is 

out their invention is more fully illustrated in the fol- 50 reported as the "Inhibiting Concentrations." 

lowing examples; no limitation however, being intended Employing the techniques described above, 2-bromo- 

except as set forth in the appended claims. 2-bromometfayIglutaromtrile was tested at 1, 10, 50 and 

- . 1 p.p.m. against the organisms, and with the results, 

EXAMFl-B I indicated in the following table. 
2-ChIoro-2-chloromethy]glutaronitriIe 

TABLE I 

Place .106 gm. of 2-metiiyleneglutaronitrile in a flask Organism: Inhibiting concen- 

fittcd with a stirrer, a calcium chloride drying tube and a Bacteria* tration (p p m ) 

subsurface gas inlet tube. Cool to 15-20** C. and add Aerobacter aerogenes 50 

chlorine gas with agitation at such rate that the temper- 59 Bacillus mycoides 10 

ature does not exceed 20" C. When an equimolar quantity Pseudomonas aeru}lnosalZZZZZZlZlZllZZ 50 

of chlorine is absorbed, cease addition of chlorine gas and Staphylococcus aureus - 50 

continue stirring for an additional hour. Purify the prod- Escherichia coli IIIZZIIIIZZIIIIZ 10 

uct by distillation under reduced pressure to obtam 2- Cellulomonas hiazotea ZZZZ ZZZ' ZZZ" 10 

chloro-2-chloromethyIglutaronitrile (b.p. ISe-iiaS at 1.5 05 Proteus mirabilis ZZZZZZZZZZZZZZZI 10 

nun.). Fungi: 

EXAMPLE 2 Saccharomyces cerevfsiae 50 

2-Bromo-2.bromomelhylglutaronitrile M^^^^s 100 

Combme 106 gm. of 2-methyleneglutaronitriIe and 160 70 Aspergillus niger 100 

gm. of liquid bromine and stir at a temperature of 25— PuUularia pullulans 100 

27" C. for 72 hours. Treat the reaction mixture with Penicillium lutemrt 100 

aqueous sodium bisulfite and extract with three 100 ml. Chaetomium globosurrt 100 

portions of ethyl ether. Wash the ether extracts with three Tnchoderma viride » ... 100 

50 ml. portions of aqueous sodium bicarbonate and dry 75 Rkizoctonia solani 5(5 
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l-Bromo-Z-btomomethyleneglutaroiiitrile was tested for 
its bactericidal activity by the time-kiU method The test 
consists of inoculating a culture of Aerohacter aerogenes 
into sterile water, adding known concentrations of the 
test chemical, and allowing the two to remain in contact 
for a known period of time. Bacterial counts are run after 
the alloted contact time. The efifectiveness of the test 
chemical is determined by comparing the comits to a 
control count containing only sterile water and the bac- 
teria taken at 0 hours. Results of the test are sununarized 
in the following table. 

TABLE n 



10 



to produce the desired test concentrations. An uninhibited 
control is included in each test Plate counts are run on 
the uninhibited at zero time and on the treated aliquots 
at 1 hour, 4 hours and 24 hours after the start of the 
test. The percentage reduction in the count for each in- 
hibitor level and at each time interval is calculated by 
comparing the bacterial population of each sample with 
that of the uninhibited control. To be considered of value 
the percent reduction achieved by the test compound 
must be at least 90%, and preferably 99%, within four 
hours. The results of this experiment using 2->bromo-2- 
bromomethyleneglutaronitrile are summarized in the fol- 
lowing table. 





Concen- 


Contact 






tration 


time 


KlU 


Compound 


Cp.pan.) 


(bra.) 


(percent) 


2-bromo-2-l>roiuoinetbylglataro- 


26 


a 


91 


nitille. 


20 


a 


86 




10 


8 


82 




« 


3 


74 




1 


3 


76 



15 



TABLE m 



EXAMPLES 

The effectiveness of 2-bromo-2-bromomethyleneglutaro- 
nitrile as a paper mill slime control agent was evaluated 
by the following technique. 

An artificial paper mill white water is prepared con- 
sisting of the following in tap water: 

Percent 

TAPPI Standard Sulfite Pulp— Technical Associa- 
tion of the Pulp and Paper Industry, New York „ 0.05 

Trypticase Soy Broth, Sterile 0.05 

Saturated Alum Solution— to pH 4.5. 

Aerobacter aerogenes suspenaon 0.1 



Compound 

2-bromo-2-bromometbyIglu- 
taronitrlle 

Control (bacteria/ml.) 



Concen- 
tral on - 
(p.p.m.) 

W 
25 

to 

6. 



Bedtiotton (percent) 
after— 



Ihr. 



99.99 
99.99 



49X100 



4brs. 

09.99 
99.99 
99.9 
99.0 
1.1X10« 



24brs. 

99.99 
99.99 
99.99 
99.99 
8X10 



25 



EXAMPLE? 



The efficiacy of 2-bromo-2-bromomethylglutaronitrile 
as a preservative for paints during storage, both alone 
and in the presence of an added mildewcide, 2^(4- 
3Q thiazoly)benzimidazole, was evaluated by the following 
method. 

Exterior polyvinyl acetate and interior acrylic paints 
having the formulas indicated in Tables IV and V were 
prepared for testing. 



TABLE IV.— PVA EXTERIOR (COMPOSITION— PARTS BY WEIGHT) 



Cowles dispenser: 

Water 

Dftxed 30, Na salt of polymerized carcoxylio 

acid, W. R. Grace Co 

Potassium tripolyphosphate 

Igepal Co-«30, nonylphenoicyL , 

oxy)ethaQ0l, General Anile & Irum %. 

PolyothylencglycoL 

Methylcellulose soliiUon 0)%)...^ 

Defoamer 

2-bromo-2-bronu>mBtbylglataronitrile 

(DBGN) 

2(4'-thiazo]yl}benzlmldaEOlQ(TBZ) ... 

Titanium dioxide 

Disperse ten minutes at 4,800 r.pjn. 

Talc 

Disperse ten mlniites at 4,800 r.p.m. 
Reduction: 

Methylcellulose solution 3%) 

Methyl carbitol 

Ethylene glycol 

Polyvinyl acetate emulsion.... 



1 


2 


3 


4 


6 


6 


7 


8 


g 


10 


140 


140 


140 


140 


140 


140 


140 


140 


140 


140 


6 


6 


6 


6 


6 


6 


6 


6 


6 


6 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1.5 


1.6 


1.6 


1.6 


1.6 


1.6 


1.6 


1;5 


1.6 


1.5 

2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


70 


70 


70 


70 


70 


70 


70 


70 


70 


70 




1 


1 


1 


1 


1 


1 


1 


1 


1 




l.l 


^76 


1.1 


0. 55 


0.825 


0.0275 


0. 55 


0.825 


1.1 




(0.1%) 


(a 25%) 


(0.1%) 


(0.05%) 


(0.076%) 


(0.025%) 


(0.05%) 


(0.05%) 


(0.1) 








2.76 


2.75 


2.76 ) 










(0.1%) 


(0.1%) 


(0.26%) 


(0.25%) 


(0.25%)) 


0 


0 


0 




250 


260 


250 


260 


250 


250 


250 


250 


250 


260 


7fl 


76 


76 


76 


76 


76 


76 


76 


76 


76 


68.6 


68.6 


68.6 


68.6 


68.6 


6&6 


68.6 


68.6 


68.6 


68.6 


20 


20 


20 


20 


20 


20 


20 


20 


20 


20 


40 


40 


40 


40 


40 


40 


40 


40 


40 


40 


426 


426 


426 


426 


426 


426 


426 


426 


426 


426 



TABLE v.— INTERIOR ACRYLIC (COMPOSITION— PARTS BY WEIGHT) 

1 2 i 4 5 6 [ 7 [ 6 9 10 

Cowles disperser: 

Water 450 460 450 450 450 450 450 450 450 450 

Diothyleno glycol 1— 30 80 80 80 30 30 80 80 30 30 

Metbylcellulose, 4,000 cps.» 5 6 5 5 5 6 5 5 55 

Potassium tripolyphosphate 1.86 1.66 1.68 1.66 1.66 1.66 1.66 1.68 1.66 1.66 

Lecithin 44444 4 44 44 

Defoamer 3 3 3 3 3 3 3 3 33 

^mffoS?^"^*'*^^*'^"'*^" nf 108 2.7 1.08 0.54 0.81 0.27 0.54 0.81 1.08 

(X^BUM; a J (a 25%) (ai%) (0.06%) (a076%) (0.025%) (0.05%) (0.075%) (0.1%) 

2.(4'.thlazolyl)ben2lmlda«,le(TBZ) 0 <0?i%) (0.25%) (0.25%) (0.25%)} 0 0 0 0 

Titanium dioxide 125 125 125 125 125 125 125 125 125 125 

Disperse ten minutes at 4,800 r.p.m. 

Talc 250250260 250 250 250 2S0250 250260 

Calcium slEcate 66555 5 5 6 6.5 

Disperse ten minutes at 4.800 r.pjiu 

Reduction: Acrylic resin emulsion 208 20820820820S 208 208208 208 208 

> Premlx dlethylene glycol and methylcellulose prior to adding to water. 

Aliquots (100 ml.) of the white water are placed in Aliquots of each paint sample are placed in sterile 

oversized containers suitable for use on a shaker (e.g., containers. Each sample is streaked on the surface of 
bottles, flasks). Test compound is added to these aliquots 7^ plates of Tryptone Glucose Extract Agar (TGE) to check 
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its bacterial condition. Bacteria free samples are then 
inoculated with a twenty-four hour old broth culture of 
Pseudomonas aeruginosa ATCC 10145 (American Type 
Culture Collection) at the rate of 1 ml. of culture per 
100 gm. of sample. The inoculated samples are incubated 
at 28-30° C. The microbiological condition of each 
sample is checked after 24, 48, 72 hours and seven days 
by streaking on the surface of TGE plates. These plates 
are incubated at 28-30" C. for seven days and examined 



8 



The bacteria are grown in. a sterile nutrient media 
containing sodium lactate, yeast extract, magnesium sul- 
fate, ferrous ammonium sulfate and other ingredients as 
described in American Petroleum Institute Booklet RP- 
38, 2nd i£d. (1965) under the title "Recommended 
Practice for Biological Analysis of Subsurface Injection 
Waters." 

Fresh Water. — ^The bacterial inoculum is mixed with 
growth media in the ratio of 10 ml./500 ml. One volume 



for growth. Seven days after the first inoculation samples 20 ^^^^ added to sterile screw-cap tubes and mixed 
are reinoculated with P. aeruginosa ATCC 10145 and with en equal volume of a solution containing the test 
streaked on TGE at 24, 48, 72 hours and seven days chemical at twice the desired test concentration. The 
after reinoculation. Samples which achieve sterility within tubes are then filled to overflow with additional test 
48 hours after inoculation and reinoculation, and which mixture in order to exclude air. Each sample is incu- 
are still sterile seven days after inoculation and reinoc- bated at 35* C. for three weeks and examined for growth 
ulation, are considered to be adequately preserved. The of bacteria. Growth of bacteria is easily noted by the 
results achieved with the test samples indicated above formation of black ferrous sulfide from bacterially pro- 
are sununarized in Table VI. duced hydrogen sulfide and ferrous salts. 

TABLE VI 



Ttmfl vlthin vmixtt sterUlty attained (hrs.) 



PVA 



Acrylic 



DBOK 
peicenti 



TBZ, 
percent' 



Xnocti- 
lation 



Beinoo- 
olation 



Inocu- 
lation 



Relnoo- 
uiation 





......^ a 025 


0 


48 


48 


24 


72 


8. 


ao5 


0 


48 


48 


24 


24 


9- 




0 


24 


24 


24 


24 
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24 


24 


24 


24 


5__- 


a 05 


a25 


24 


24 


24 


24 






a25 


24 


24 


24 


24 


4. 


ai 


0.25 


24 


24 


24 


24 


2 


0.1 


ai 


24 


24 


24 


24 


8, 


0.25 


ai 


24 


24 


24 


4 


1 


, 0 


0 




Complete degradation 





1 DBON»2>bromo*2-bromQziiethylgIutarQnltrile. 
3 TBZ»2-(4'-thlazolyl)bendnidazoie. 

EXAMPLE 8 

2-Bromo-2-bromomethylglutaronitrile was tested for 
algicidal properties employing the following technique: 

An actively growing culture of Chlorella sp, is pre- 
pared in a modified Allen's Liquid Media. Varying con- 
centrations of the chemical to be tested are added to 
50 ml. portions of the culture. Each sample then is 
incubated at 22* C. for 2- weeks. Each sample during 
the test period is illuminated with a fluorescent lamp 
source providing 50 foot candles at base of each flask. 
The lamp is on 16 hours and off 8 hours during each day 
of the incubation period. At the end of the test i)eriod, 
each sample is examined microscopically for algae growth. 
The results of this experiment are summarized in the 
following table. 

TABLE Vn 



40 



46 



50 



Brine. — ^For tests in brine the nutrient medium and 
assay medium are modified by the addition of sodium 
chlcHide to give an approximate chloride concentration 
of 15,000 p.p.m. 

The results of this e^^eriment are summarized in the 
following table: 

TABLE VIII 



BBON > ooncen- 
txBtlon (p.p.in.) 


Freshwater 


Brine 


60 




No ^owth. 
Do! 


25 


. FeirousBUlflde visible 


6 




Ferrous solfide visible. 

I>0. 


1 









1 I>BON«^romo-2-lxroxnoznethylgIutarontille. 



DBGN* concentration 
(p.pjn,): 

3000 : 

2000 

1000 

800 

600 

400 



Microscopic examination 

... All cells dead. 

Do. 

Do. 

Do. 

Do. 

Do. 

50% celk dead, 50% 

200 . — same as control. 

(p.p.m.) : Microscopic examination 

*DBGN — ^2-Bromo-2-bromometbylgltitaronltrlle. 

EXAMPLE 9 

In order to evaluate the effectiveness of 2-bromo-2- 
bromomethylglutaronitrile against sulfate reducing bac- 
teria, both in fresh water and in brine, the following tech- 
nique was employed: 

Organism — Desulfovibrio desulfuricans (Midcontinent 
strain A — ^Department of Biology, University of Hous- 
ton, Houston, Tex.) 



What is claimed is: 

1. A method of controlling the growth of bacteria or 
55 fungi which comprises contacting said bacteria or fungi 
with a bactericidally or fungicidally effective amount of 
2-bromo-2-bromomethylglutaronitrile. 
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